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METEOROLOGICKE DRUZICE
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Hlavni ,,zasluha“ o rozvoj raketové technologie, a nepiimo tedy
i druzicové meteorologie: 2. svétova valka, némeckeé rakety V2
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- FIRST TELEVISION PICTURE FROM SPACE
TIROS | SATELLITE . APRIL 1. 1960
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Globalni system meteorologickych druzic
(pielom 20. a 21. stoleti)
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Druzice na geostacionérm’ (geosynchronni) draze

kracens GEOSTACIONARNI DRUZICE

Vyska drahy priblizné 36 000 km
>>> doba obéhu kolem Zemé totozna s dobou jeji rotace

>>> druzice zdanlivé ,,visi“ nad ur€itym mistem na zemském povrchu

partin setvik



e prvni myslenky na vyuziti geostacionarni drahy pro
umisteni umelych druzic Zemeé - 20. leta 20. stoleti (jak
na urovni sci-fi literatury, tak v odbornych clancich)

e 1945 - Arthur C. Clarke pisemné formuluje myslenky na
vyuziti geostacionarni drahy pro telekomunikacni druzice,
explicitné se zminuje i o vyznamu téchto druzic pro
nepretrzité sledovani pocasi

partin setvak



e 1966 - prvni experimentalni meteorologicka druzice
na geostacionarni draze (ATS-1)

e 1966 - start prvni operativni meteorologické druzice
na polarni draze (ESSA-1)

e 1974 - start prvni operativnhi meteorologické druzice
na geostacionarni draze (SMS-1)

e 1977 - start prvni japonské (GMS-1) a prvni evropske
(Meteosat-1) meteorologické druzice na geostacionarni
draze

e 1978 - start druzice TIROS-N, prvni se soucasné série
polarnich druzic NOAA (nyni NOAA 16 a 17)

e 1994 - start prvni ruské meteorologicke druzice
na geostacionarni draze (GOMS-1)

Martin Setvék



GOES 8, 9, 10, ..

Meteosat / MSG
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Mozaika snimku z geostacionarnich druzic
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Mozaika snimku z geostacionarnich druzic

WATERVAFOR, COMPOSITE FROM 28 Nay 02 AT 12:00 UTC (SSEC ! UN-MADISOK
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Meteosat, MSG
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V soucasnosti (podzim 2003):
- 18 evropskych ¢lenskych statu - "Member State"

- 7 spolupracujicich stata - "Cooperating State"
(v cestiné nékdy synonymum "pridruzené staty"):

Slovensko, Mad’'arsko, Polsko, Chorvatsko, Srbsko
a Cerna Hora, Slovinsko, Rumunsko)
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V soucasnosti (podzim 2003):
- 18 evropskych ¢lenskych statu - "Member State"

- 7 spolupracujicich stata - "Cooperating State"
(v cestiné nékdy synonymum "pridruzené staty"):

Slovensko, Mad’'arsko, Polsko, Chorvatsko, Srbsko
a Cerna Hora, Slovinsko, Rumunsko)

X S N 1] T
Ceska repuolixa:

- bilateralni smlouva o pristupu a vyuzivani
HRI dat (digitalni prenos, PDUS)

- netyka se dat WEFAX (analogovy prenos, SDUS)
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V soucasnosti (podzim 2003):
- 18 evropskych ¢lenskych statu - "Member State"

- 7 spolupracujicich stata - "Cooperating State"
(v cestiné nékdy synonymum "pridruzené staty"):

Slovensko, Mad’'arsko, Polsko, Chorvatsko, Srbsko
a Cerna Hora, Slovinsko, Rumunsko)

Ve

Ceskéd republika:
- bilateralni smlouva o pristupu a vyuzivani
HRI dat (digitalni prenos, PDUS)

- netyka se dat WEFAX (analogovy prenos, SDUS)

V souéasnosti jednani o pristoupeni CR k EUMETSATu formou
».Spolupracujiciho statu“ — snad k 1.1.2005
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2 FUMETSAT

Home What's new Site map Search ContactUs Frangais Haelp

® General Information
» Announcements
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P Meteosat Transition
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» Meteosat Second
Generation (MSG)
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Development

P Meteosat Images

& EUMETSAT, 20011

CPEAN DRGANISATION FOR THE EXPLOITATION OF METEOROLDGICAL SATELLITES
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Druzice METEOSAT (prvni generace, M

Ariane 4




METEOSA I




METEOSAT

Whole disc is covered
by 2500 steps

satellite
spin axis

geosiationary
orbit

VISSR - Visible and Infrared Spin Scan Radiometer




METEOSAT

Snimani obrazovych dat:

- zacatek snimku (od jihu k severu) vzdy ve 30. a 60. minuté;
- nashimani celého zemského disku za 25 minut;

- 5 minut na navrat pristroju do vychozi polohy a stabilizaci
druzice;

h'\

! snimana vzdy o cca 8 minut dfive nez je

- oblast CR snirr
kovy ¢as“ konkretniho snimku !!!

J'Z
wLhiavickoy
Geometricke rozliseni pro stredni Evropu:

*cca 6 x9km (IR, WV),
e cca 3 x4,5kmpro VIS

partin setvak



METEOSAT

VIS, Visible .
0.5 - 0.9 pm yartin setvé!




METEOSAT

IR, Infrared
10.5 -12.5 ym




METEOSAT

WV, Water Vapour -
5.7-7.1 Hm Jartin set\"_



METEOSAT

VIS + IR

partin setvak



METEOSAT

WV + IR



METEOSAT

Prenos dat, systemy (stanice) pro prijem dat:

HRI = High Resolution Imagery

digitalni prenos dat
PDUS = Primary Data User Station

WEFAX = Weather Facsimile

analogovy prenos dat
SDUS = Secondary Data User Station

partin setvak



WETEOSA'
oo METEOSAT

Meteosat System Schematic

<

Control & B - B .JJ.j-::.__
Processing Centre Eucino Data Collection

Darm stadi R . Platforms Secondary Data

8| User Stations
SDUS (1000s)
+ MDD +DCPRS

EUMETSAT Ground System 1998 ;‘; EWE]'SA 7




METEOSAT

Zkratky pouzivane v souvislosti s druzicemi METEOSAT:

Data Collection Platform

Data Collection System

High Resolution Imagery

Meteorological Data Distribution

Primary Data User Station

Secondary Data User Station

Visible and Infrared Spin Scan Radiometer
Weather Facsimile

partin setvik
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Meteosat Second Generation, MSG

Vypustén na obéznou drahu:
28. 8. 2002 22:45 UTC

Zahajeni operativniho provozu:
leden - unor 2004

Hartin setvik




Meteosat Second Generation, MSG




Meteosat Second Generation, MSG




MSG

Meteosat Second Generation,
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Meteosat Second Generation, MSG
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Porovnani MTP - MSG:

METEOSAT First
Generation (MOP/MTP)

3-channel Imaging
Radiometer

100 RPM Spin-stabilised
Body

Solid Apogee Boost Motor
5 years Station Keeping
200 Watts Power Demand
720 kg in GTO orbit

Flight qualified with Delta
2914, Ariane 1-3-4

(= FUMETSAT

METEOSAT Second
Generation (MSG)

«12-channel Enhanced
Imaging Radiometer

.........

*100 RPM Spin-stabilised
Body

*Bi-propellant Unified
Propulsion System

7 years Station Keeping
*600 Watts Power Demand
«2000 kg in GTO orbit

*Design compatibility with
Ariane 4 and 5, Atlas 1




Porovnani MTP - MSG: (= FUMETSAT

Meteosat MSG

Visible/NIR/SWIR channels 1 3 + HRV

IR window 1 4

IR Water Vapour absorption 1 2

Other IR absorption channels 0 2

Sampling distance Vis: 2.5 km Vis: 3 km /HRV: 1 km
IR: 5 km IR: 3 km

Radiometric Resolution 04K 0.25 K

Image Repeat Cycle 30 min 15 min

Raw Data Rate 333 kbps 3200 kbps

Data Collection System 33 regional 0.1 kbps 210 regional 0.1 kbps
33 international 40 international + 210

Primary Dissemination HRI: 166 kbps HRIT: 1000 kbps

Secondary Dissemination WEFAX: analogue LRIT: 128 kbps

Meteorological Data Distribution | MDD: up to 4x2kbps (data in LRIT)

DCP Retransmission System DRS: 12.5 kbps (data in LRIT)

Rozli$eni pro oblast CR: 6x9 km (IR, WV) 4x6 km (vSe kromé HRV)

2x3 km pro HRV



MSG
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SEVIRI

Spinning Enhanced Visible
and Infrared Imager

FOCAL PLANE

NSHIELD
SUNS OPTICAL BENCHES

PASSIVE COOLER




TELESCOPE
M 2/3 MIRRORS

SUNSHIELD

SPACECRAFT
INTERFACES

FOCAL PLANE
OPTICAL BENCHES

PASSIVE COOLER

SEVIRI

Spinning Enhanced Visible
and Infrared Imager

EEREES SEVIRI




TELESCOPE
PRIMARY MIRROR TELESCOPE
] STRUCTURE

Spinning Enhanced Visible
L and Infrared Imager

SCAN MECHANISM

CALIBRATION UNIT

SPACECRAFT
INTERFACES
TELESCOPE
M 2/3 MIRRORS
SUNSHIELD FOCAL PLANE

OPTICAL BENCHES




18° (0.314 radians)

Satellite —»
spin axis

~o Whole disc is covered
o by 1250 steps

Snimani obrazovych dat:

- zacatek snimku (od jihu k severu) vzdy v 15., 30., 45. a 60. minuté;
- nashimani celého zemského disku za 12 minut;
- 3 minuty na navrat pristroju do vychozi polohy a stabilizaci druzice;

- oblast CR sniména vzdy o cca 4 minuty dfive ne je ,hlaviékovy éas“
konkrétniho snimku !!!

Hartin setvik



MSG (& FUMETSAT
SEVIRI Channel Definition

3 km data sampling intervals at SSP, except HRV (1 km)
Images each 15 minutes



MSG (& FEUMETSAT

300 | | | | | |
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MSG (= EUMETSAT

MEANM WEIGHTING FURNCTIONS OF SEVIRI CHAMNELS: AT MIDDLE LATITUDES
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Prvni snimky z MSG-1 (28.11.2002): MSG

0.6 pm
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0.8 pm
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Prvni snimky z MSG-1 (28.11.2002): MSG

1.6 pm
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Prvni snimky z MSG-1 (28.11.2002): MSG

3.9 ym

\/
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Prvni snimky z MSG-1 (28.11.2002):

mMmoG

6.2 pm

V partin Setvﬂk
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Prvni snimky z MSG-1 (28.11.2002):

mMmoG

7.3 pm

partin setvak
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Prvni snimky z MSG-1 (28.11.2002):

mMmoG

8.7 pm

Martin Setvék
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Prvni snimky z MSG-1 (28.11.2002):

mMmoG

9.7 pm

\ partin setvak
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Prvni snimky z MSG-1 (28.11.2002):

mMmoG

10.8 pm

Martin Setvék
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Prvni snimky z MSG-1 (28.11.2002):

mMmoG

12.0 pm

partin setvak
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Prvni snimky z MSG-1 (28.11.2002):

mMmoG

13.4 pm

Martin Setvék
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Prenos dat, systémy (stanice) pro prijem dat: MS

HRIT = High Rate Information Transmission

LRIT = Low Rate Information Transmission

Segmentation File Assemby Encryption Packetisation




Zkratky pouzivané v souvislosti s druzicemi MSG:

Data Collection Platform

Data Collection System

High Rate Information Transmission

High Rate User Station

Low Rate Information Transmission

Low Rate User Station

Meteorological Data Distribution

Satellite Application Facility

Spinning Enhanced Visible and Infrared Imager

partin setvak



Druzice (NOAA) GOES I-M
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Druzice (NOAA) GOES I-M
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Mlain body:
Solar array:
Wieight at liftoff.
Launch wehicle:

Launch date:

Crbital information:

Sensors:

Druzice (NOAA) GOES I-M

GOES-10 Characteristics
20m(B6ft) by 2 1m (69 ft) by 2.3m (7 5 ft)
4.8m (158 1) by 2 Tm (8 9 feet)
2105 kg (4641 pounds)
Atlas |
April 25, 1997 Cape Canaveral Alr Station, FL

Type: Geosynchronous

Altitude: 3%, 786 km (22, 236 statute miles)
Feriod: 1436 minutes

Inclination: 041 degrees

Imager

=ounder

Space Environment Monitor [SER)
Diata Collection System (DCS)

Search and Rescue (SAR) Transponder




Druzice (NOAA) GOES I-M

Imager Instrument Characteristics (GOES |-M)

Channel number: 1 (Wizible) 3 (Maisture) 4 (IR 1)

2
(=hortwave]

Wavelength range 055-075  3.80-4.00 E50-7on  0<0-
(urm) 11.20

Instantaneous
Geographic Field of
Wiew (IGGF O] at
nadir

Fadiometric

B mpace and 290 Koinfrared internal backbaody
calibration

opace: 2.2 sec (full disc), 9.2 or 3b.6 sec (sectorfarea)

alibratin- e gy nsy Infrared: 30 minutes typical

oystermn absolute IF channels: less than or equal to 1 K
accuracy “Wigible channel: 5% of maximum scene irradiance

lmaging rate Full earth disc, less than or equal to 26 minutes




Druzice (NOAA) GOES I-M

GOES-8 (East), RAPID SCAN (az 1 snimek za 20 sekund)

yartin setvak
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Druzice na (kvazi) polarnich drahach

zkracené (a trochu nepresné)

POLARNI DRUZICE

Napfriklad:

- druzice NOAA POES

- druzice DMSP

- METOP (EUMETSAT)

- EOS Terra, Aqua (NASA)
- Envisat (ESA)

- SeaStar/SeaWiFS (NASA)




zkracené (a trochu nepresne)

v d

POLARNI DRUZICE

Napfiklad:

- druzice NOAA POES

- druzice DMSP

- METOP (EUMETSAT)

- EOS Terra, Aqua (NASA)
- Envisat (ESA)

- SeaStar/SeaWiFS (NASA)

Druzice na (kvazi) polarnich drahach

partin setvak



Polarni druzice NOAA POES

National Oceanic and Atmospheric Administration




Polarni druzice NOAA POES

National Oceanic and Atmospheric Administration

POES = Polar-Orbit Earth Observation Mission

alternativni oznaceni: druzice série TIROS-N
druzice NOAA-KLM, ...

partin setvik



Polarni druzice NOAA POES

National Oceanic and Atmospheric Administration

POES = Polar-Orbit Earth Observation Mission

alternativni oznaceni: druzice série TIROS-N
druzice NOAA-KLM, ...

- pred startem druzice oznac¢ena pismenem abecedy (dle poradi vyroby druzice)
- po dosazeni obézné drahy je druzici prifazeno poradové Cislo
- napriklad NOAA-K >> NOAA 15, NOAA-L >> NOAA 16, NOAA-M >> NOAA 17

partin setvik



Polarni druzice NOAA POES

National Oceanic and Atmospheric Administration

POES = Polar-Orbit Earth Observation Mission

alternativni oznaceni: druzice série TIROS-N
druzice NOAA-KLM, ...

- pred startem druzice oznac¢ena pismenem abecedy (dle poradi vyroby druzice)
- po dosazeni obézné drahy je druzici prifazeno poradové Cislo
- napriklad NOAA-K >> NOAA 15, NOAA-L >> NOAA 16, NOAA-M >> NOAA 17

- v soucasnosti (podzim 2003) operativhi NOAA 16 a 17

- predpokladané starty: NOAA N: Fijen 2004
NOAA N’: dle oprav nasledkt havarie pfi vyrobé

partin setvik



,- .
Il- i
-ﬂ‘l
'ﬁ

.ﬂ—n |.

| -urﬂ W 'd'}.g' 1

‘?5-

1’ x- __r
.\_“ -

wWWwWw.hasawatch.com




" www.nasawatch.com

"

yartin setvak




Polarni druzice NOAA POES

Mlain Dody:

Solar array:
Wieight at liftoff;

Launch wehicle:

Launch date:

Crbital information:

SEensors:

MOAA-15 Characteristics
A2m 1375 1) long, 1.88m (6.2 ft) diameter
273m (896 ft) by 6.14m (20 .16 fT)

223717 kg (4920 pounds) including 7567 kg of
expendable fuel

Lockheed Martin Titan |l
May 13, 19938 Vandenburg Air Force Base, CA

Type: sun synchronous
Altitude: 833 km

Feriod: 101 2 minutes
Inclination: 95.70 degrees

Advanced Very High Resolution Radiometer [ AVHRER)
Advanced Microwave Sounding Unit-A (AMSLEA)
Advanced Microwave Sounding Unit-B (AMSL-E)

High Resolution Infrared Radiation Sounder (HRES3)
Space Environment Monitor (SERMZ)

Search and Rescue (SAR) Repeater and Frocessor
Data Collection System (DCS2)




Polarni druzice NOAA POES

Titan 2




Polarni druzice NOAA POES

AVrlAAR (Advanced Very High Resolution Radiometer)

channel 1
channel 2
channel 3A
channel 3B
channel 4
channel 5

0.58 - 0.68 pm
0.72-1.10 um
1.58 - 1.64 um
3.55 - 3.93 um
10.3 -11.3 um
11.5-12.5 um

partin setvak



Polarni druzice NOAA POES

AVrlAAR (Advanced Very High Resolution Radiometer)

channel 1
channel 2
channel 3A
channel 3B
channel 4
channel 5

prenos dat:

0.58 - 0.68 um
0.72-1.10 um
1.58 - 1.64 um
3.55 - 3.93 um
10.3 -11.3 um
11.5-12.5 um

(High Resolution Picture Transmission)
(Automatic Picture Transmission)

partin setvik



Polarni druzice NOAA POES

AVrlAAR (Advanced Very High Resolution Radiometer)

channel 1 0.58 - 0.68 pm
channel 2 0.72-1.10 pm
channel 3A 1.58 - 1.64 um
channel 3B 3.55 - 3.93 um
channel 4 10.3-11.3 um
channel 5 11.5-12.5 pym

prenos dat:

(High Resolution Picture Transmission)
(Automatic Picture Transmission)

TOVS (TIROS Operational Vertical Sounder)
HIRS, AMSU, SSU

partin setvik




Polarni druzice NOAA POES

AVrlAAR (Advanced Very High Resolution Radiometer)

SECONDARY
MIRROR

TO OPTICS
AND
DETECTORS

SPACECRAFT
VELOCITY

- rozliSeni v nadiru (poddruzicovém bodé): 1.1 x 1.1 km
- rozliseni na kraji preletu: cca 2,5 x5 km

- kazdy kanal v 10-bitové urovni

Jartin setvik
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=R DruFicové oddéleni THMIO - Microsoft Internet Explorer
File Edit Vew Favortes Took Help

| Sildress | £ | hibkp: | e, chii czimeteo]sat fzak_main. bt

e DruZjcové oddélens
chaslep hydromaiaorologlely dsiay

For English version click kere

Zakladmi ukoly oddélem:

& prijem, Tpracovini a distribuce dat 7 meteorologickych drufic NOAA a METEOSAT pro operativai uéely
» archivace dai a rpracovini archimich dat pro vizkumné, propagaéni a2 viuleové afely

Aktualm druzicove snunky na nasich strankach:

® NOAA - AVHRE
@ NOAA - ozon

@ NMETEOQOSAT - WEFAX/SDUS:

Netransformované snimky (D2 format): anunace  textova verze  poslednd snimek

Tramsformované snimbey (stfedni Evropa):  antimace  textovi verze  posledni snimelk

Vice volmé dostmpwych smimki z Meteosatu (dalfi zemeépisné oblast, cely disk, ostatni spektralnd
kandly) nalemete pHme na oficidlnich strinkach Enetsam

Predikiy (predpovédi) preletn dowze NOAA pro piijonact stamce HEFT a AFT na azemni Prahy

8 Internet




4F CHMU = Snimby NOAR - Microsoft Internet Explorer
(| Ble Edt ¥iew Favortes Tooks  Help

: | address !.E'_'l hittgs: | sia. chive o2 meteasat INOM A prod findes:, php

Evropa Stiedni Evropa
Europe Central Europe

Ceska republika
Czech Republic

| I* | b1 1 ]ﬂ

=R DruFicové oddéleni THMIO - Microsoft Internet Explorer
| Ble Edt View Fgvortes Took Help

|| Address |lﬂ Ribkgs: | fwasive, cheil, czfmetealsat fsak_main. htr

e DruZicové oddélen/
Sl Bydromaisorologlelsy dszay

For English version click kere

Zakladmi ukoly oddélem:

& prijem, Tpracovini a distribuce dat 7 meteorologickych drwiic NOAA a METEOSAT pro operativai ufely
# archivace dai a zpracovini archivmich dat pro vizkumné, propagaéni a viulové dgely

Aktualm druzicove snunky na nasich strankach:

@ NOAA - AVHRE
@ NOAA - ozon

@ METEOSAT - WEFAX/SDUS:

Netransformnovane snimky (D2 format): anunace  textova verze  poslednd snimek
Tramsformované snimky (stfedni Evropa):  animace  textovid verze  posledni snimek

Vice volmé dostmpmych smimki z Meteosatn (dalfi zemeépisné oblast, cely disk, ostatni spektralnd
kandly) nalemete pHme na oficiélnich strankach Eonetsat

Fredikiy (predpovédi) preleni dingic NOAA pro piijimaci stanice HRPT a APT na izemi Prahy
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i Total Dzone Data NDAA AVHRE - Metscape
File Edit “iew Go Window Help

v_.‘ivﬂunkmarks )E Netsite:Ihttp:a’e’www.chmi.c:z.-’mete-:w"sah"nzl:un.-’

Celkové mnozstvi ozonu z diuzice NOAA
Total Ozone Laver from NOAA Satellite

& short description of the alzosthim for the total ozone retrieval is supplied at the end of the table,

3122000 | 0133 | 03:32 13:23

2122000 | 0204 | 03:43 1334 | 1545 | 1700

1.122000 | 02:15 | 03:55 1346 | 1534 | 17:12

30112000 | 0227 | 0407 e e

29112000 | 0238 | 0419 1409 | 1331

28.11.2000 | 02:30 | 0431 1421 | 16:03

27112000 | 0302 | O4:42 1453 | 16:15

26.11.2000 | 0314 | 04:34 1445 | 16:37

25112000 | 0147 | 03:26 13:17 | 1456 Ilﬁ:-’-ll]

24112000 | 0700 | 138

Dr. Karel Hlavaty
22112000 | 0231 | 0401 hlavaty@chmi.cz

Document: Done




Total Ozone Layer From NOAA Satellites

Total Ozone Data NOAA AYHBR - Netscape ;

File Edit “iew Go Window Help

ﬂtvﬂunkmarks & Netsite:ihttp:a’e’www.chmi.c:z.-’mete-:w"sah"nzl:un.-’

Celkové mnozstvi ozonu z diuzice NOAA
Total Ozone Laver from NOAA Satellite

& short description of the alzosthim for the total ozone retrieval is supplied at the end of the table,

3122000 | 0153

2122000 | 0204

1.122000 | 0Z:15

30.11.2000 | 02327

20112000 | 0Z:3%

28.11.2000 | 0Z:30

27.112000 | 0302

26.11.2000 | 03:14

25112000 | 0147

24112000 | 0700

Dr. Karel Hlavaty
22112000 | 0221 hlavaty@chmi.cz

{Dacument: Done




MODIS (druzice NASA EOS Terra a Aqua)

Moderate Resolution Imaging Spectroradiometer




MODIS

Moderate Resolution Imaging Spectroradiometer

Reflected S u_lar Bands

| Emissive Bands

Agoragrated 250 m

| Aggregraied jljlﬂ' m

| ! km

| ! ke

[ Band 1 (620-670 nm)

| Band 3 (459-479 nm)

| Band 8 (405-420 nm)

! ™ Band 20 (3. 660-3 840 pm)

™ Band 2 (841-876 nm)

| Band 4 (545-565 nm)

| Band 9 (438-448 nm)

! " Band 21 (3.529-3 989 pm)

i I™ Band 5 (1230-1250 nrm)

|” Band 10 (483-493 nm)

! " Band 22 (3.939-3 989 pm)

i I" Band 6 (1628-1652 nm)

|” Band 11 (526-536 nm)

! ™ Band 23 (4.020-4. 020 pm)

il_ Band 7 (2105-2155 nn)

|~ Band 12 (546-556 nm)

! ™ Band 24 (4.433-4 498 pm)

[ Band 13L (662-672 nm)

! " Band 25 (4.482-4.54% pm)

! " Band 13H (662-672 nm)

! ™ Band 27 (£.535-6 895 pm)

! ™ Band 14L (£73-653 nm)

! ™ Band 28 (7.175-7.475 pm)

! ™ Band 14H (673-6383 nm)

! ™ Band 2% (8 400-8.700 pm)

ELENE = pouZitelné pro studium oblaénosti

|™ Band 15 (743-753 nm)

! ™ Band 30 (% .580-9.880 pm)

CERVENE = jiné aplikace

[~ Band 16 (862-877 1)

! " Band 31 {10.780-11.280 pm)

|~ Band 17 (890-920 nrn)

! ™ Band 32 (11.770-12.270 pm)

!i'" Band 15 (331-241 nm)

! " Band 33 (13.185-15.485 pmy

! " Band 1% (215-965 nm)

! " Band 34 (13 485-13 785 pm)

! ™ Band 26 (1.260-1.350 pm)

! ™ Band 35 (13.785-14.085 pm)

|
|
|
|
|
|
|
|
|
' Celkem 36 kanald, z t|oho vsak ..
|
| 2
Ke
|
|
|
|
|

! ™ Band 36 (14.085-14. 385 pm)




MODIS

Moderate Resolution Imaging Spectroradiometer

i Aggregraied 250 m
| M Band 1 (620-670 nm)

Reflected Solar Bands
Ageregrated 500 w

B Band 3 (459-479 )

! ke
M Band & (405-420 nm)

Elﬁs sive Bands
{ fowm

W Band 20 (3.660-3.840 pm)

| M Band 2 (841-876 nm)

B Band 4 (545-565 nm)
B Band 5 (1230-1250 nm)
W Band 6 (1628-1652 nm)

M Band 9 (438-448 nm)
M Band 10 (483-493 nm)
W Band 11 (526-536 nm)

M Band 21 (3.929-3 989 um)
M Band 22 (3.939-3.98% um)
W Band 23 (4.020-4, 080 prm)

B Band 7 (2105-2155 num)

M Band 12 (546-556 nm)

M Band 24 (4.433-4.498 um)

| W Band 13L (662-672 nm)
W Band 13H (662-672 nm)
| Celkem 36 kanaldi, z toho vsak ... M Band 14L (673-683 nm)
| B Band 14H (673-683 nm)
| ZELENE = pouzitelné pro studium oblaénosti M Band 15 (743-753 nm)
| CERVENE = jiné aplikace M Band 16 (862-877 nm)
; W Band 17 (890-920 nm)
M Band 18 (351-341 nm)

M Band 19 (915-965 nm)
i M Band 26 (1.360-1.390 pm)

W Band 25 (4.482-4.549 pm)

M Band 27 (6.535-6.895 pum)

B Band 28 (7.175-7.475 um)

B Band 29 (2 400-8.700 pm)

W Band 30 (9.580-9.850 pm)

B Band 31 (10.780-11.280 pm)

W Band 32 (11.770-12.270 pm)

M Band 33 (13.185-13.485 pm)

B Band 34 (13.485-13.785 um)

B Band 35 (13.785-14.085 pm)
| W Band 36 (14.085-14.385 um)




MODIS

Moderate Resolution Imaging Spectroradiometer

i Reflected Solar Bands Fiissive Bands

. Aggregraied 250 m Ageregrated 500 w ! fom i ko

| M Band 1 (620-570 nm) M Band 3 (459-479 ) B Band 8 (405-420 nm) M Band 20 (3.660-3.840 pm)

| @ Band 2 (841-876 nm) M Band 4 (545-565 nm) M Band 9 (438-448 nm) M Band 21 (3.929-3 989 pm)

| W Band 5 (1230-1250 nm) M Band 10 (483-493 nm) M Band 22 (3.939-3 989 um)

: B Band 6 (1628-1652 nm) W Band 11 (526-536 nm) W Band 23 (4.020-4, 080 pm)

; M Band 7 (2105-2155 nm) M Band 12 (546-556 nm) M Band 24 (4.433-4 498 pm)

| B Band 13L (662-672 nm) W Band 25 (4.482-4.54%9 um)

5 M Band 13H (662-672 nm) M Band 27 (6.535-6.895 ym)

| Celkem 36 kanald, z toho vsak ... M Band 14L (673-683 nm) M Band 28 (7.175-7.475 um)

| B Band 14H (673-683 nm) W Band 29 (8.400-8.700 pm)

| ZELENE = pouzitelné pro studium oblaénosti M Band 15 (743-753 nm) M Eand 30 (% 580-9.830 ym)

| CERVENE = jiné aplikace M Band 16 (862-877 nm) M Band 31 (10.780-11.280 prn)
| B Band 17 (290-920 nm) W Band 32 (11.770-12.270 ym)
E M Band 12 (931-941 nm) M Band 33 (13.185-13.485 um)
' M Band 19 (915-965 nm) B Band 34 (13.485-13.785 um)
| W Band 26 (1.360-1.390 pm) W Band 35 (13.785-14.085 um)

| M Band 36 (14.085-14.385 ym)

Druzice: Terra (18.12.1999) ~11 h mistniho asu
Agqua (04.05.2002) ~13 h mistniho ¢asu

NASA EOS (Earth Observing System)

partin setvak




MODIS

Moderate Resolution Imaging Spectroradiometer

Reflected Solar Bands
Aggregraied 250 m Ageregrated 500 w ! fom

| M Band 1 (620-670 nm) HRV | B Band 3 (459-479 nm) W Band 8 (405-420 nm)

Elﬁs sive Bands
{ fowm

B Band 20 (3.660-3 840 pm) IR 3.9

W Band 2 (841-576 nn) VIS 0.8| Ml Band 4 (545-565 nm) VIS 0.6 | M Band % (438-448 nm)

M Band 21 (3.925-3 989 pm) IR 3.9

! B Band 5 (1230-1250 nm) M Band 10 (483-493 nm) W Band 22 (3.939-3 939 um) IR 3.9
j M Band 6 (1628-1652 nm) IR 1.6 | M Band 11 (526-536 nm) W Band 23 (4.020-4 080 pm) IR 3.9
M Band 7 (2105-2155 nm) M Band 12 (546-556 nm) M Band 24 (4.433-4.498 um)

B Band 13L (662-672 nm)
W Band 13H (662-672 nm)

W Band 25 (4.482-4.549 )
W Band 27 (6.535-6,895 um) WV 6.2

| Celkem 36 kanaldi, z toho vsak ... M Band 14L (673-683 rim)

B Band 14H (673-683 nm)

| ZELENE = pouzitelné pro studium oblaénosti M Band 15 (743-753 mmy V1S 08

M Band 28 (7.175-7.475 um) wv 7.3
W Band 29 (2.400-8.700 pm) IR 8.7
W Eand 30 (2.580-9.880 pm) ©39-7

| CERVENE = jiné aplikace M Band 16 (862-877 nm) VIS 0.8

B Band 17 (290-920 1)
W Band 18 (931-941 am)

M Band 31 (10.780-11 280 yrn) IR 10.8
W Band 32 (11.770-12.270 ym) IR 12.0
M Band 33 (13.185-13.485 um) €02 13.4

M Band 19 (915-965 nm)

| MODRE = odpovidajici kanaly MSG SEVIRI B Band 26 (1.360-1.390 pm)

M Band 34 (13 485-13.785 pm) C02 13.4
B Band 35 (13.785-14.085 pm) C02 13.4

| W Band 36 (14.085-14.385 pm) €02 13.4

Druzice: Terra (18.12.1999) ~11 h mistniho asu
Agqua (04.05.2002) ~13 h mistniho ¢asu

NASA EOS (Earth Observing System)

Martin Setvék



MODIS

Moderate Resolution Imaging Spectroradiometer

I REﬂerted E'Hia_rnﬂﬂmls

Fissive Bands

i Aggregraied 250 m Ageregrated 500 w ! fom i ko

| M Band 1 (620-670 nm) HRV | B Band 3 (459-479 nm) M Band 8 (405-420 nm) B Band 20 (3.660-3.840 pm) IR 3.9

| M Band 2 (841-876 nm) VIS 0.8| Ml Band 4 (545-565nm) VIS 0.6 | Ml Band 9 (438-448 nm) M Band 21 (3.929-3.989 pm) IR 3.9

| B Band 5 {1230-1250 nm) M Band 10 (483-493 nm) M Band 22 (3.939-3.989 um) IR 3.9

: M Band 6 (1628-1652 nm) IR 1.6 | M Band 11 (526-536 nm) W Band 23 (4.020-4, 080 prm) IR 3.9

; M Band 7 (2105-2155 nm) M Band 12 (546-556 nm) M Band 24 (4.433-4.498 pm)

| M Band 13L (662-672 nm) M Band 25 (4.482-4.549 um)

| M Band 13H (662-672 nm) B Band 27 (6.535-6.895 um) WV 6.2

| Celkem 36 kanaldl, z toho vsak ... M Band 14L (673-683 nm) M Band 28 (7.175-7.475 pm) wv 7.3

| B Band 14H (673-683 nm) W Band 29 (8.400-8.700 pm) IR 8.7

| ZELENE = pouzitelné pro studium oblaénosti | M Band 15 (743-753am) VISO8 | W Eand 30 (2.580-9.880 pm) ©3 97

| CERVENE = jiné aplikace M Band 16 (862-877 nm) VISO-8 | M Band 31(10.780-11.280 pm) IR 10.8
IR 12.0

B Band 17 (290-920 1)

W Band 18 (931-941 nm)

B Band 32 (11.770-12.270 pm)

M Band 33 (13.185-13.485 um) €02 13.4

| MODRE = odpovidajici kanaly MSG SEVIRI

M Band 19 (915-965 nm)
B Band 26 (1.360-1.390 pm)

M Band 34 (13 485-13.785 pm) C02 13.4
B Band 35 (13.785-14.085 pm) C02 13.4

Data volné dostupna prostirednictvim HTTP a FTP ze serveriit NASA:

http:/modis-atmos.gsfc.nasa.gov/IMAGES/
http://daac.gsfc.nasa.qov/data/dataset/MODIS-Aqua/01 Level 1/

http://daac.gsfc.nasa.qov/data/dataset/MODIS/01 Level 1/

| W Band 36 (14.085-14.385 pm) €02 13.4

Martin Setvék



MODIS

Moderate Resolution Imaging Spectroradiometer

i Reflected Solar Bands Fmissive Bands

i Aggregrated 250 m Aggregrated 300 m I 1 Iom

| W Band 1 (620-670 nm) B Band 3 (459-479 nm) M Band 8 (405-420 nm) B Band 20 (3.660-3.840 pm)

| B Band 2 (841-876 nm) B Band 4 (545-565 nm) B Band § (432-448 nm) B Band 21 (3.929-3 989 um)

! B Band 5 (1220-1250 nm) W Eand 10 (483-4593 nm) W Eand 22 (3 939-3 989 pm)

! W Band 6 (1628-1652 nm) M Band 11 (526-536 nm) W Eand 23 (4.020-4,080 pum)

| | Wl Band 7 (2105-2155 nim) M Band 12 (546-556 nm) M Band 24 (4.433-4.498 um)

| W Eand 13L (662-672 nm) W Band 25 (4 482-4 549 um)

I M Band 13H (662-672 nm) B Eand 27 (6.535-6,895 pm)

! M Band 14L (673-683 nm) M Eand 28 (7.175-7.475 pm)

i B Eand 14H (673-683 nm) W Band 29 (2.400-8.700 pm)

| M Band 15 (743-753 nm) W Eand 30 (2.580-9 880 pm)

! M Band 16 (862-877 am) M Band 31 (10.780-11.280 pm)
| B Eand 17 (890-920 num) B Eand 32 (11.770-12 270 pm)
I W Band 18 (931-241 nm) W Eand 33 (13.185-13.485 pm)
| B Band 19 (915-965 nm) B Band 34 (13 485-13 785 pm)
' ZELENE = pouzitelné pro studium oblaénosti B Band 26 (1.360-1.390 um) W Eand 35 (13.785-14.085 pm)

| CERVENE = jiné aplikace

| M Band 36 (14.085-14.385 ym)




Spektralni odrazivost riznych
typu povrchu ve VIS a NIR

MODIS

band 3 (0.459-0.479 pm) | i e

0.8 1.0
Vinova délka [um]

{V\ gerveny piskovec
4 ¥~ NG o = borovice

trava

]
)
2
g
5
o

2003-06-28 1105 UTC Aqua

Hartin setvak



Spektralni odrazivost riznych
typu povrchu ve VIS a NIR

MODIS R~
band 3 (0.459-0.479 um) IV IASY "

vodni hladina
0.8 1.0
Vinova délka [um]

2003-06-28 1105 UTC Aqua

Hartin setvak




Spektralni odrazivost riznych
typu povrchu ve VIS a NIR

terveny piskovec

J\_/J O DJ S g EZ:TECE
band i (0.545-0.565 um) . ;:;;m hiadina

Vinova délka [um]

2003-06-28 1105 UTC Aqua

partin setvak




Spektralni odrazivost riznych
typu povrchu ve VIS a NIR

terveny piskovec

MODIS i
; pisek
band 1 (0'620-0'670 um) ﬁgi(:‘ni hladina
Vinova délka [um]
~ J },‘3&*} " £a
/ ey 2003-06-28 1105 UTC Aqua

partin setvak




Spektralni odrazivost riznych
typu povrchu ve VIS a NIR

MODIS

band 2 (0.841-0.876 um)

]
)
2
N
£
5
o

terveny piskovec

- /"\ ot e borovice

trava
pisek

snih
| T et ™ ™ e yodni hladina
0.8 1.0

Vinova délka [um]

2003-06-28 1105 UTC Aqua

partin setvd



Spektralni odrazivost riznych
typu povrchu ve VIS a NIR

MODIS

band 5 (1.230-1.250 pm)

]
)
2
N
£
5
o

Vinova délka [um]

2003-06-28 1105 UTC Aqua

partin setvak




Spektralni odrazivost riznych
typu povrchu ve VIS a NIR

V\\ terveny piskovec
o - ,-\\ ot . borovice

J\./J O DJ S g trava
band 7 (2.105'2-155 um) | ;;;m hiadina

0.8 1.0
Vinova délka [um]

2003-06-28 1105 UTC Aqua

partin setvak




Spektralni odrazivost riznych
typu povrchu ve VIS a NIR

terveny piskovec

J\_/J O DJ S g :::;Tice
bands + 4 * 3 ( GB) . = | ji : ;:;(;ni hladina

Vinova délka [um]

2003-06-28 1105 UTC Aqua

partin setvak




ozaikovani (skladani jednotlivych preleti):




Mozaikovani (skladani jednotlivych preletui): MODIS




AR -
o

: 1l-- ‘%J&L t';'} T : e : ‘-:_l.Th;j- . *:-i -
MODIS - Aqua, 03.06.2003, 19:28 UTC, kanal 1, Louisiana, USA




Resolution 1 km : 78 .
800x600 pixels .. = o - I

- -



Resolution 250 m
800x600 pixels




(= FUMETSAT

METOP (EUMETSAT Polar System)

height: 6.3 m

transverse section:
34mx3.4m
(launch configuration)

solar panel: 11.3 m

power: 2210 W
(end of life, orbit average)

lifetime: 5 years

13 instruments
launch mass: 4200 kg
data flow: 3500 kbps

METOP 1: 2005




(= FUMETSAT
METOP

GRAS  GomME-2

AVHRR-3

AMSU-A1 ASCAT

MHS AMSU-A2



INSTRUMEMNT
AVHRERF"

HIR /4

AldSL-AT

HS
|AS]

GRAS

ASCAT

GOME-2*

FULL NAME

Advanced Yery High Hesolution
Fadiometer

High Resolution Infrared
Fadiation zounder

Advanced Microwave Sounding
LInit-A,

Microwave Humidity =ounder

Infrared Atmospheric Sounding
Interferometer

lobal Mavigation Satellite
=ystem Heceiver for
Atmospheric ounding

Advanced Scatterometer

Global Ozone Experiment-2

(= FUMETSAT

METOP

FRIMARY FUMCTION

Global imagery of clouds, the ocean
and land surface

Temperature and humidity of the
global atmosphere in cloud-free
conditions

Temperature of the global
atmosphere in all weather conditions

Hurmidity of the global atmosphere

Enhanced atmospheric soundings

Temperature of the upper
troposphere and in the stratosphere
with high wertical resolution

Mear-surface wind speeds over the
global oceans

Monitoring Profiles of ozone and
other atmospheric constituents



(2 EUMETSAT
A - METOP

=i
e o,
J ~ Payload Module
1 i S8 PLM HIRS
d IASI AVHRR
GRAS
AMSU A-1
| AMSU A-2
METOP
= ASCAT M
—
S v |
1{?" L )
(7 Service Module

h H g

[ 2t
- ;—" =l f e
i | 4 44 iy, E’
:"L\j'\'- : === =1
- ! i .
i
=Y




(= FUMETSAT

£y el
“a o
i (Pl

Initial Joint Polar System

Od roku 2005 ,,sdileni* polarnich
druzic mezi organizacemi NOAA

a EUMETSAT:
NOAA-N 2004
NOAA-N’ 2008 (227?)

METOP-1 2005
METOP-2 2010
METOP-3 2014

METOP-1,2 a3 - ranni druzice, NOAA-N a NOAA-N’ - odpoledni druzice
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Systémy pro prijem digitdinich [REEEE = |
druzicovych dat v CHMU: el

MDA NOAA-HRPT (1979-1995)

VCS Nachrichtentechnik GmbH
(1994/1995 - ???)

Meteosat - PDUS
NOAA - HRPT

?27?9? . MSG HRIT/LRIT, 2004
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