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Glob §ln²syst®m meteorologickĪch druĥic 

(vļetnŊ druģic pro monitorov§n² "Space Weatherò)

zdroj (~ 2021/2022): NOAA

https://newspaceeconomy.ca/2023/06/07/noaa-and-international-satellite-constellations-infographics/
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PŠehled vģech meteorologickĪch druĥic, programŨ a pŠ²strojŨ ðWMO OSCAR

http://www.wmo-sat.info/oscar/spacecapabilities

VŊtġinou aktu§ln², spr§vn® informace, ale vĨjimeļnŊ i zastaral® informace nebo chyby ïradŊji ovŊŚit na str§nk§ch provozovatelŢ jednotlivĨch druģic ļi programŢ

Martin Setv§k, ĻHMĐ

http://www.wmo-sat.info/oscar/spacecapabilities


Problematika ăvesm²rn®ho smet²ó(Space Debris)

Druģicena n²zkĨchdr§h§chïse zbytkem paliva nav§dŊnyna sestupovou dr§huzpŊtdo atmosf®ry,kde n§slednŊ(vŊtġinous ļasovĨmodstupem) zaniknou, shoŚ²

Druģicena geostacion§rn²dr§zeïse zbytkem paliva jejich dr§hazvĨġenao 100 aģ300 km ïhŚbitovn²dr§ha,probl®mdo budoucna

Objekty , kter® se vymkly kontrole (horn² stupnŊ nosiļŢ, star® druģice), kusy objektŢ a drobnŊjġ² tŚ²ġŠ vznikl® kolizemi =vesm²rn® smet²

Martin Setv§k, ĻHMĐ

Zdroj videa: https:// www.esa.int/ESA_Multimedia/Videos/2021/04/Time_to_ActUv§dŊn® poļty ïstav a odhady k roku 2020

Space Debris / ESA

Wikipedia ïSpace Debris

ESA Space Environment Report 2024

How many satellites can we safely fit in 
Earth orbit ? (2023)

Sledovan® objekty ïcca 10 cm a vŊtġ², 
menġ² objekty ïvĨsledky modelŢ, 
odhady

Obavy z dalġ²ho rŢstu mnoģstv² 
vesm²rn®ho smet² ïpŚedevġ²m 
v dŢsledku rŢznĨch vypouġtŊnĨch 
megakonstelac² (napŚ. s²Š Starlink)

Riziko jak pro funkļn² druģice jiģ na 
obŊģn® dr§ze, tak pro starty novĨch 
druģic a pilotovanĨch letŢ ïhrozba 
budouc²ho ĂuzemnŊn²ñ lidstva na dobu 
nŊkolika stalet² ... 

https://www.esa.int/ESA_Multimedia/Videos/2021/04/Time_to_Act
https://www.esa.int/Space_Safety/Space_Debris
https://en.wikipedia.org/wiki/Space_debris
https://www.esa.int/Space_Safety/Space_Debris/ESA_Space_Environment_Report_2024
https://www.n2yo.com/satellite-article/How-many-satellites-can-we-safely-fit-in-Earth-orbit/86


Problematika ăvesm²rn®ho smet²ó(Space Debris)

Objekty , kter® se vymkly kontrole (horn² stupnŊ nosiļŢ, star® druģice), kusy objektŢ a drobnŊjġ² tŚ²ġŠ vznikl® kolizemi =vesm²rn® smet²

Martin Setv§k, ĻHMĐ

Zdroj: https:// www.esa.int/Space_Safety/Space_Debris/ESA_Space_Environment_Report_2024

Velikost objektŢ 10 cm a vŊtġ²

ïaktivn² objekty 

ïvesm²rn® smet² > 10 cm

ïs rostouc²m poļtem aktivn²ch druģic (a jejich startŢ) rostouc² riziko koliz² s vesm²rnĨm smet²m a n§slednĨch ŚetŊzovĨch reakc²

ïjiģ nyn² nutnost ¼hybnĨch man®vrŢ aktivn²ch tŊles (vļetnŊ pilotovanĨch letŢ a stanic) pŚed rŢznĨmi objekty

ïriziko exponenci§ln²ho rŢstu poļtu trosek ïKesslerŢv syndrom

https://www.esa.int/Space_Safety/Space_Debris/ESA_Space_Environment_Report_2024
https://en.wikipedia.org/wiki/Kessler_syndrome
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Problematika ăvesm²rn®ho smet²ó(Space Debris)

Zdroj: https:// www.esa.int/Space_Safety/Space_Debris/Space_debris_by_the_numbers

https://www.esa.int/Space_Safety/Space_Debris/Space_debris_by_the_numbers


PolomŊr kruhov® dr§hy:    42 168 km sklon dr§hy:  0Á

vĨġka dr§hy nad zemskĨm povrchemna rovn²ku~ 35 790 km

doba obŊhu druģice kolem ZemŊ totoģn§ s dobou rotace ZemŊ

druģice zd§nlivŊ ĂpevnŊ vis²ñ nad urļitĨm m²stem na zemsk®mpovrchu

Druģice na geostacion§rn² (geosynchronn²) dr§ze

zkr§cenŊ: GEOSTACIONĆRNĉ DRUĢICE

Martin Setv§k, ĻHMĐ



Geostacion§rn² druĥice
2025/10
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PodrobnĨ pŚehled operativn²ch a budouc²ch GEO druģic 

viz  https://space.oscar.wmo.int/satellitestatuses/status

Geostacion§rn² druĥice  ðglob§ln² pokryt² 

Martin Setv§k, ĻHMĐ
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https://space.oscar.wmo.int/satellitestatuses/status


Geostacion§rn² druĥice  ðglob§ln² pokryt² zdroj: https:// www.ssec.wisc.edu/data/composites/local -noon

https://www.ssec.wisc.edu/data/composites/local-noon


Martin Setv§k, ĻHMĐ

Glob§ln²syst®m meteorologickĨch 

geostacion§rn²ch druģic



Organizace EUMETSAT 

a jej² geostacion§rn² druĥiceMeteosat

Martin Setv§k, ĻHMĐ



European Organisation for the Exploitation of Meteorological Satellites

- listopad 1977 ïvypuġtŊn² druģice Meteosat-1 organizac² ESA

- leden 1981 ïrozhodnut² o zŚ²zen² nez§visl® organizace EUMETSAT

- bŚezen 1984 ïzŚ²zen² sekce EUMETSAT uvnitŚ ESA

- 19. 6. 1986 ïosamostatnŊn² organizace EUMETSAT, 

v t® dobŊ celkem 16 ļlenskĨch st§tŢ, s²dlo v nŊmeck®m Darmstadtu

- ¼nor 1992 ïprvn² form§ln² smlouva (o vyuģ²v§n² dat) uzavŚen§ se 

st§tem mimo organizaci EUMETSAT: ĻSFR zastupovanou ĻHMĐ a 

SHMĐ

- bŚezen 2005 ïĻR spolupracuj²c²m st§tem

- podzim 2008 ïzah§jen² jedn§n² o zmŊnŊ ļlenstv² ĻR 

ze spolupracuj²c²ho na pln®

- ļerven 2009 ïpodpis smlouvy o zmŊnŊ ļlenstv² ĻR 

ze spolupracuj²c²ho na pln®

- 12. kvōten 2010ïĻR plnĨm ļlenem organizace EUMETSAT

Martin Setv§k, ĻHMĐ



S²dlo organizace EUMETSAT v Darmstadtu   (NŊmecko, cca 30 km jiģnŊ od Frankfurtu)

European Organisation for the Exploitation of Meteorological Satellites

Martin Setv§k, ĻHMĐ



Povinn® programy organizace EUMETSAT
Voliteln® programyorganizace EUMETSAT   

(ĻR se ne¼ļastn², snahy o zaŚazen² mezi povinn® programy)Å EUMETSAT General Budget

Å MSG ïMeteosat Second Generation

Å MTG ïMeteosat Third Generation

Å EPS ïEUMETSAT Polar System (druģice Metop)

Å EPS-SG ïEPS Second Generation (druģice Metop-SG)

Å EPS Sterna ïmikrovlnn§ sond§ģ atmosf®ry

Å JASON-3 a JASON-CS/Sentinel-6A a 6B  (moŚsk§ altimetrie)

Budouc² povinn® programy(zat²m neschv§len®)   

Å EPS Aeolus ïlidarov§ sond§ģ atmosf®ry 

(profily proudŊn², pro asimilaci do NWP)

Å EUMETSAT Altimetry Programme

Å M4G ïMeteosat Fourth Generation

Å EPS-TG ïEPS Third Generation

European Organisation for the Exploitation of Meteorological Satellites

Martin Setv§k, ĻHMĐ

DlouhodobĨpŚehledzaplacenĨch(2005 ï2024)

a odhad pl§novanĨch(2025 ï2044) ļlenskĨch

pŚ²spŊvkŢ(dle EUM/C/106/24/DOC/46 z 20. 11. 2024)



European Organisation for the Exploitation of Meteorological Satellites

Martin Setv§k, ĻHMĐ

PŚedpoklad celkovĨch pŚ²spŊvkŢ ļlenskĨch st§tŢ na roky 2025 aģ 2044 (dle EUM/C/106/24/DOC/46 z 20. 11. 2024)



Celkov®pŚ²spŊvkyĻR od roku 2005

(vstup ĻRformou spolupracuj²c²host§tu)

do souļasnosti

(dle EUM/C/106/24/DOC/45 z 18. 11. 2024)

ĻR spolupracuj²c²m st§tem

ĻR plnĨm ļlenskĨm st§tem 

European Organisation for the Exploitation of Meteorological Satellites

Martin Setv§k, ĻHMĐ



Meteosat druh® generace

Meteosat Second Generation

MSG

Martin Setv§k, ĻHMĐ



MSG-1: 28. 8. 2002 Meteosat 8

MSG-2:       21.12. 2005    Meteosat 9

MSG-3: 5. 7. 2012    Meteosat 10

MSG-4: 15. 7. 2015 Meteosat 11

----------------------------

Meteosat 10 & 11:  

Å nomin§ln² pozice:0Á(FDS, full disk scan, interval 15 minut) 

Å 9.5ÁE (Rapid Scan Service, RSS, interval 5 minut)

Å ostatn² polohy k dispozici:3.4ÁW a 3,5ÁE (nov®, resp. z§loģn² druģice)

Meteosat 9: 

Å IODC (Indian Ocean Coverage Service): 45.5ÁE

Meteosat 8  ïv prŢbŊhu Ś²jna 2022 deaktivov§n, naveden na fin§ln² hŚbitovn² dr§hu

----------------------------

Meteosat TŚet² Generace (MTG)  ïstart MTG-I1  13. prosince 2022 (viz d§le)

Meteosat druh® generace ðMeteosat Second Generation ðMSG 
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Meteosat druh® generace ðpŠ²stroj SEVIRI  (Spinning Enhanced Visible and Infrared Imager )

prŢzor SEVIRI

Martin Setv§k, ĻHMĐ



Meteosat druh® generace ðpŠ²stroj SEVIRI  (Spinning Enhanced Visible and Infrared Imager )

Martin Setv§k, ĻHMĐ



Sn²m§n² prim§rn² druģic² na nult®m poledn²ku ïz§kladn² reģimï15 minut, celĨ zemskĨ disk (FDS, Full Disc Scan)

- zaļ§tek sn²mku (od jihu k severu) vģdy v 15., 30.,45. a 60. minutŊ; 

- nasn²m§n² cel®ho zemsk®ho disku za 12.5 minuty

- 2.5 minuty na n§vrat pŚ²strojŢ do vĨchoz² polohya stabilizaci druģice;

- oblast ĻR sn²m§na vģdy o cca 10 minuty pozdŊjineģ je ĂhlaviļkovĨ ļasñ sn²mku

RozmŊr sn²mku cel®ho disku:    3712 x 3712 obr. bodŢ, rozliġen² 3x3 km v nadiru, pro stŚedn² Evropu asi 3.2 x 6 km

pro HRV 11136 x 5568 obr. bodŢ, rozliġen² 1x1 km v nadiru, resp. 1.07 x 2 km u n§s

Martin Setv§k, ĻHMĐ

Meteosat druh® generace ðprincip sn²m§n² SEVIRI



Sn²m§n² druģic² na 9.5ÁE ïRapid Scan Service (RSS) ïsn²m§n² po 5 minut§ch, pouze ļ§st disku (15ÁN aģ 70ÁN)

- v souļasnosti Meteosat-11 (MSG-4), um²stŊnĨ na 9.5ÁE 

- experiment§ln² charakter sluģby

- pravideln® odst§vky sluģby (2 dny kaģdĨ mŊs²c, a pŚibliģnŊ 1 mŊs²c koncem roku)

Martin Setv§k, ĻHMĐ

Meteosat druh® generace ðprincip sn²m§n² SEVIRI



Å kan§l01 VIS 0.6 0.56 - 0.71 Õm

Å kan§l02 VIS 0.8 0.74 - 0.88 Õm

Å kan§l03 IR 1.6 1.50 - 1.78 Õm

Å kan§l04 IR 3.9 3.48 - 4.36 Õm

Å kan§l05 WV 6.2 5.35 - 7.15 Õm

Å kan§l06 WV 7.3 6.85 - 7.85 Õm

Å kan§l07 IR 8.7 8.30 - 9.10 Õm

Å kan§l08 IR 9.7 9.38 - 9.94 Õm

Å kan§l09 IR 10.8 9.80 - 11.80 Õm

Å kan§l10 IR 12.0 11.00 - 13.00 Õm

Å kan§l11 IR 13.4 12.40 - 14.40 Õm

Å kan§l12 HRV 0.5 - 0.9 Õm

sol§rn² kan§ly

tepeln® kan§ly

Martin Setv§k, ĻHMĐ

Meteosat druh® generace ðspektr§ln² kan§ly pŠ²stroje SEVIRI



viditeln® a bl²zk® IR p§smo

mikrofyzik§ln² kan§ly

viditeln® a bl²zk® IR p§smo

p§smo absorpce vodn² parou

kan§ly atmosf®rick®ho okna

p§smo absorpce O3

p§smo absorpce CO2

Å kan§l01 VIS 0.6 0.56 - 0.71 Õm

Å kan§l02 VIS 0.8 0.74 - 0.88 Õm

Å kan§l03 IR 1.6 1.50 - 1.78 Õm

Å kan§l04 IR 3.9 3.48 - 4.36 Õm

Å kan§l05 WV 6.2 5.35 - 7.15 Õm

Å kan§l06 WV 7.3 6.85 - 7.85 Õm

Å kan§l07 IR 8.7 8.30 - 9.10 Õm

Å kan§l08 IR 9.7 9.38 - 9.94 Õm

Å kan§l09 IR 10.8 9.80 - 11.80 Õm

Å kan§l10 IR 12.0 11.00 - 13.00 Õm

Å kan§l11 IR 13.4 12.40 - 14.40 Õm

Å kan§l12 HRV 0.5 - 0.9 Õm

kan§l atmosf®rick®ho okna

Martin Setv§k, ĻHMĐ

Meteosat druh® generace ðspektr§ln² kan§ly pŠ²stroje SEVIRI
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0.6 Õm  (band 1,  VIS0.6)

MSG
spektr§ln² kan§ly SEVIRI

2005-01-06 12:00,  Meteosat-8  (MSG-1)
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0.8 Õm  (band 2,  VIS0.8)
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spektr§ln² kan§ly SEVIRI

2005-01-06 12:00,  Meteosat-8  (MSG-1)
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MSG
spektr§ln² kan§ly SEVIRI

1.6 Õm  (band 3,  NIR1.6)

2005-01-06 12:00,  Meteosat-8  (MSG-1)
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3.9 Õm  (band 4,  IR3.9)

zobrazenĨ jako odrazivost

2005-01-06 12:00,  Meteosat-8  (MSG-1)
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3.9 Õm  (band 4,  IR3.9)

zobrazenĨ jako IR kan§ly
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6.2 Õm  (band 5,  WV6.2)

p§smo absorpce vodn² p§ry

2005-01-06 12:00,  Meteosat-8  (MSG-1)
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spektr§ln² kan§ly SEVIRI

7.3 Õm  (band 6,  WV7.3)

p§smo absorpce vodn² p§ry

2005-01-06 12:00,  Meteosat-8  (MSG-1)
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spektr§ln² kan§ly SEVIRI

8.7 Õm  (band 7,  IR8.7)

atmosf®rick® okno

2005-01-06 12:00,  Meteosat-8  (MSG-1)
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spektr§ln² kan§ly SEVIRI

9.7 Õm  (band 8,  IR9.7)

p§smo absorpce O3

2005-01-06 12:00,  Meteosat-8  (MSG-1)
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atmosf®rick® okno
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p§smo absorpce CO2

2005-01-06 12:00,  Meteosat-8  (MSG-1)
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RGB produkt ĂVIS-IRñ, ĂRGB129ñ

VIS0.6, VIS0.8, IR10.8
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2005-01-06 12:00,  Meteosat-8  (MSG-1)
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StruļnĨ princip RGB sn²mkŢ 

podrobnŊjġ² n§vod viz  How to create or adapt an RGB scheme

https://resources.eumetrain.org/data/7/737/index.htm


Martin Setv§k, ĻHMĐ

Obdoba principu digit§ln² barevn® fotografie ïsloģen² dat ze tŚ² barevnĨch kan§lŢ, ļerven®ho, zelen®ho a modr®ho
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Princip barevn® fotografie a RGB produktŢ ïsļ²t§n² hodnot prim§rn²ch barev (ļerven®, zelen® a modr®)

Prim§rn² barvy

R red     ļerven§
G green zelen§
B blue modr§

Barvy vznikl® sloģen²m prim§rn²ch barev

Y    yellow ģlut§
C    cyan azurov§
M magenta purpurov§

W   white b²l§

Bayerova maska

https:// cs.wikipedia.org/wiki/Bayerova_maska

V digit§ln²foto/videotechnice realizov§norŢznĨm
uspoŚ§d§n²mRGB senzorŢ(pixlŢ)a n§slednĨm
sļ²t§n²ma interpolac²barevnĨchsloģek(vļetnŊ
vyuģit²AI ) .

https://cs.wikipedia.org/wiki/Bayerova_maska


Martin Setv§k, ĻHMĐ

PŚ²klad druģicov®ho RGB sn²mku (FCI True Color )

VIS 0.6 (640 nm)

VIS 0.5 (510 nm)

VIS 0.4 (444 nm)
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