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Cesky hydrometeorologicky tstav




prehled druzicovych systémd; jejich provozovatelé
zdkladni vlastnosti jednotlivych systémd
principy a parametry zobrazovacich zarizeni

podminky pristupu a vyuzivani dat

porovnani jednotlivych systému

internetové zdroje pro samovzdélavani
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1. 4. 1960: TIROS 1

FIRST TELEVISION PICTURE FROM SPACE
TIROS | SATELLITE APRIL 1, 1960




1. 4. 1960: TIROS 1
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Globalni systém meteorologickych druzic
(prelom 20. a 21. stoleti)




Druzice na geostacionarni (geosynchronni) draze

zkracene

Polomér kruhové drahy: sklon drahy: 0°
vyska drahy nad zemskym povrchem na rovniku ~ 35 790 km
doba obéehu druzice kolem Zemeé totozna s dobou rotace Zemeé

druzice zdanlivé , pevneé visi" nad urcitym mistem na zemském
povrchu




Geostacionarni druzice

e prvni myslenky na vyuziti geostacionarni drahy pro
umisténi umélych druzic Zeme - 20. léta 20. stoleti
(jak na Urovni védecko-fantastické literatury, tak
v odbornych clancich)

1945 - Arthur C. Clarke pisemné formuluje myslenky
na vyuziti geostacionarni drahy pro telekomunikacni
druzice, explicitné se zminuje i o vyuziti téchto druzic
pro Ucely meteorologie




Geostacionarni druzice

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

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

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

1994 - start prvni ruské meteorologické druzice na
geostacionarni draze (GOMS-1)
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Geostacionarni druzice

MSG Meteosat 7
0°, 9.5°E 57° E




Mozaika snimkii z geostacionarnich druzic

GOES-10 GOES-12 METEOQSAT-T METEDSAT-5 GOES-18

18th January 2005 at 15:00 GMT

World Cloud Map




Mozaika snimkii z geostacionarnich druzic

INFRARED COMFOSITE FROM 29 O0CT 0% AT 0e:@0 UTC (SSEC: UW-MADISORN

1 INFRARED COMFOSITE FROM 29 OCT @5 AT O&6:00 UTC fS5SEC:Uk-MAD I SI0RS




Mozaika snimkii z geostacionarnich druzic

WATERVAFOR. COMFOSITE FROM 11 TUW @9 AT 15:00 UTC (SSEC:UW-MADISON2

Z0091lez2 150000 MeIDRS
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@& EUMETSAT

European Organisation for the Exploitation of Meteorological Satellites




@& EUMETSAT

European Organisation for the Exploitation of Meteorological Satellites

listopad 1977 - vypusténi druzice Meteosat-1 organizaci ESA
leden 1981 - rozhodnuti o zfizeni nezavislé organizace EUMETSAT
brezen 1984 - zrizeni sekce EUMETSAT uvnitr ESA

19. 6. 1986 - osamostatnéni organizace EUMETSAT, 16 &lenskych statd, sidlo v
némeckém Darmstadtu




@& EUMETSAT

European Organisation for the Exploitation of Meteorological Satellites

unor 1992 - prvni formalni smlouva (o vyu2|van| dat) uzavfena se statem mimo
organizaci EUMETSAT - CSFR uzavirend s CHMU a SHMU

brezen 2005 - CR spolupracujicim stadtem
podzim 2008 - zahajeni jednadni o zmé&né ¢&lenstvi CR ze spolupracujiciho na piné

&erven 2009 - podpis smlouvy o zmé&né ¢lenstvi CR ze spolupracujiciho na plné




@& EUMETSAT

European Organisation for the Exploitation of Meteorological Satellites

Clenské a
spolupracujici staty

]

listopad 2010
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Vice informaci k historii i sou¢asnosti EUMETSATu: http://www.eumetsat.int




@& EUMETSAT Clenstvi Ceské republiky
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Podpis smlouvy o vstupu CR do organizace EUMETSAT
formou spolupracujiciho Clenstvi dne 31. kvétna 2004
(Praha, Hotel Diplomat)




@& EUMETSAT Clenstvi Ceské republiky
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29. 11. 2005




@& EUMETSAT Clenstvi Ceské republiky

MINISTERSTVO ZIVOTNIHO PR Z‘S'L'L\I_L![

Praha, 17. 9. 2008




@& EUMETSAT Clenstvi Ceské republiky

Praha, 22. 6. 2009




@& EUMETSAT Clenstvi Ceské republiky

Praha, 22. 6. 2009




@& EUMETSAT Clenstvi Ceské republiky
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@& EUMETSAT Clenstvi Ceské republiky

Clenské poplatky: vypocitavaji se z HDP daného statu, jsou odvozeny
z celkového rozpoctu EUMETSATu. V pripadé CR tvori clensky
prispévek 0,80% celkového rozpoctu EUMETSATu (listopad 2010).

Ro¢ni poplatek za plné ¢&lenstvi Ceské republiky: cca 3 mil. EUR
(postupné bude naristat v souvislosti s novymi programy, napf.
MTG). Plati MZV.

Vstupni poplatek za plné Clenstvi: trojnasobek rocniho poplatku za
plné Clenstvi, snizeny o C¢astku jiz zaplacenou danym statem jako
poplatky za spolupracujici ¢lenstuvi.

V ptipadé CR tento poplatek cini 5 mil. EUR (splatny ve Ctyrech
roCnich splatkach). Plati MZP.




Meteosat Second Generation (MSG)

(& EUMETSAT

MSG-1: 28.8. 2002 22:45 UTC
(Meteosat 8)

MSG-2: 21.12. 2005 22:33 UTC
(Meteosat 9)

MSG-3: 5.7. 2012 22.30 UTC
(Meteosat 10)

MSG-4 ... 2014 (Meteosat 11)

Planovana zivotnost systému MSG:
priblizné do roku 2020

Od roku 2017 nastup treti generace
(Meteosat Third Generation, MTG)




Meteosat Second Generation (MSG)
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Meteosat Second Generation (MSG)




Meteosat Second Generation (MSG)

4
g
]
!
:
:
¢




Meteosat Second Generation (MSG)
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Meteosat Second Generation (MSG)

Francouzska Guayana, Kourou; Ariane 5
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Meteosat Second Generation

Ariané 513 Vol458
i
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Meteosat Second Generation (MSG)

Prvni snimek z MSG-1
28.11.2002




Meteosat Second Generation (MSG)

Meteosat druhé generace Meteosat prvni generace
(Meteosat 8, 9, 10a 11) (Meteosat 1 az 7)

* 12 channels enhanced * 3 channels imaging

imaging and pseudo radiometer
sounding radiometer.

* 100 rpm spin
stabilized body

*100 rpm spin stabilized
body

* Bi-propellant unified e _ * Solid apogee boost moto
propulsion system I

e 200W power demand

* 500W power demand

: e 720 kg in GTO
e 2000kg in GTO

* Design compatibility with ' * Flight quaﬁﬁ?d with
Ariane 4 (spelda 10) & Ariane 5 : Delta 2914, Ariane 1-3-4




Meteosat Second Generation (MSG)

Meteosat

Visible/NIR/SWIR channels
IR window

IR Water Vapour absorption
Other IR absorption channels
Sampling distance

Radiometric Resolution
Image Repeat Cycle
Raw Data Rate

Data Collection System

Primary Dissemination
Secondary Dissemination
Meteorological Data Distribution
DCP Retransmission System

1

1

1

0

Vis: 2.5 km

IR: 5 km

04K

30 min

333 kbps

33 regional 0.1 kbps
33 international
HRI: 166 kbps
WEFAX: analogue
MDD: up to 4x2kbps
DRS: 12.5 kbps

2

Vis: 3km/HRV: 1 km
IR: 3 km

0.25K

15 min

3200 kbps

210 regional 0.1 kbps
40 international + 210
HRIT: 1000 kbps
LRIT: 128 kbps

(data in LRIT)

(data in LRIT)

RozliSeni pro oblast CR:

6x9 km (IR, WV)

4x6 km (vSe kromé HRV)
2x3 km pro HRV




Meteosat Second Generation (MSG)

S/IL BAND TPA SBAND TTC

UHF BAND EDA LEBAND EDA

ANTENNA PLATFORM : SEVIRI & TELESCOPE

SEVIRI BAFFLE e UPPER STRUTS
(AND COVER) :
T

MAIN PLATFORM

SOLAR ARRAY R 7 LOWER STRUTS

PROPELLLANT
TANKS

COOLER CENTRAL TUBE

LOWER CLOSING = R EEHIH{LL i%nggﬂgg}
SUPPORT .




TELESCOPE
M 2/3 MIRRORS
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TELESCOPE
M 2/3 MIRRORS

SUNSHIELD

SPACECRAFT
INTERFACES

FOCAL PLANE
OPTICAL BENCHES

PASSIVE COOLER

SEVIRI




SCAN MECHANISM

CALIBRATION UNIT

TELESCOPE
M 2/3 MIRRORS

SUNSHIELD

TELESCOPE
STRUCTURE

SCAN MIRROR

SPACECRAFT
INTERFACES

FOCAL PLANE
OPTICAL BENCHES

Princip snimani obrazovych dat



TELESCOPE
M 2/3 MIRRORS

SUNSHIELD

HRV Detectors
Disposition

ZET Km SEFA ¢
L & @
2 Hm S5P ',..e

4 x 2 Km pitsh

FOCAL PLANE

OPTICAL BENCHES IR & VNIR Detectors

PASSIVE COOLER Dis pQSit ion

e e
- -

& Hm S5F pitch




zacatek snimku (od jihu k severu) vzdy v 15., 30., 45. a 60. minuté;

nasnimani celého zemského disku za 12 minut;

3 minuty na navrat pristroji do vychozi polohy a stabilizaci druzice;

oblast CR snimana vzdy o cca 10 minuty pozdéji nez je ,,hlavickovy €as" snimku

18° (0.314 radians)

Satellite —
spin axis

Whole disc is covered
by 1250 steps

Rozmér snimku: 3712 x 3712 obr. bodd, resp. (HRV) 11136 x 5568 obr. bodu




Satellite —»
spin axis

Whole disc is covered
by 1250 steps




snimani kazdych 5 minut, pouze ¢ast zemského disku (15° az 70°N)

v soucasnosti Meteosat 8 (MSG-1), umistény na 9.5°E

experimentalni charakter sluzby

v ptipadé problémd Meteosatu 9 piebirad jeho funkci (snimdani po 15 minutach, cely disk)

pravidelné odstavky sluzby (2 dny kazdy mésic, a priblizné 1 meésic koncem roku)







Spektralni kanaly pristroje SEVIRI

kanal 01
kanal 02
kanal 03
| kanal 04

0.
0. solarni kanaly
1.
: 3.
kanal 05 : 5.
6.
8.
9.
9.

kanal 06
kanal 07
kanal 08
kanal 09 : —11 80 um

kanal 10 : 11.00 - 13.00 um
kanal 11 : 12.40 - 14.40 upm

oowwoow.bm\lm
OOOOU'lU'lOOO-bO\
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kanal 12 0.5-0.9 um




Spektralni kanaly pristroje SEVIRI

kanal 01
kanal 02
kanal 03
kanal 04
kanal 05
kanal 06

kanal 11

kanal 12

12.40 - 14.40 pym

0.5-0.9 um

viditelné a blizké IR pasmo

mikrofyzikalni kanaly

pasmo absorpce vodni parou

pasmo absorpce CO2

viditelné a blizké IR pasmo
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RGB 129




Odvozené produkty ... kompozitni RGB snimky nebo
sloZitéji zpracovana data, vytvorené kombinaci riznych
kanald tak, aby zvyrazriovaly urcity jev, usnadriovaly
jeho detekci — napr. zakladni klasifikace typ( oblacnosti,
detekce prachovych bouri, odliseni vzduchovych hmot

(dynamika atmosféry), detekce snéhové pokryvky, nocni
detekce mlh a nizké oblacnosti, aj.




Priklad - detekce saharskych pisecnych bourfi:

2.-3. 3. 2004




Priklad — detekce saharskych pisecnych bouri:

2004/03/03 12:12 CHOS 10.8-CHO7 8.7
4 -+, N W

B i h?‘ - y
et *—5% %

e s ”
7 - ;,j/ A E

2.-3. 3. 2004




Prenos dat MSG ke koncovym uZivateliim:

... plny tok vsech dat

(High Rate Information Transmission)
... pouze Cast dat

LRIT (Low Rate Information Transmission)

charakteristika dle obsahu, nikoliv zpUsobu pfenosu dat

prenos pres komercni telekomunikacni druzice, format (metoda)
Digital Video Broadcasting - DVB

jak HRIT a LRIT, tak rizné odvozené produkty, rovnéZ data z jinych
druzic (jak geostacionarnich, tak na polarnich drahach), aj.




Systém EUMETCast - vyuziti komercnich telekomunikacnich druzic
EuroBird 9 (Ku-pasmo), Atlantic Bird 3 (C-pasmo) a NSS806 (C-pasmo)

EUMETCast Europe
EB-9, Ku-Band

EUMETCast Africa
AB-3, C-Band

o EUMETCast Americas
M55 806, C-Band

Podrobnosti ohledné prenaseného obsahu viz
http://www.eumetsat.int/Home/Main/Access to Data/Delivery Mechanisms/SP 1117714355151
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e ,surova data" produkovana radiometrem druzice (SEVIRI), bez

jakychkoliv oprav a ruznych korekci, pfijimana a archivovana pouze
v ridicim centru EUMETSATuU v Darmstadtu

e primarni data odvozena ze surovych dat (L1.0), korigovana jak radiometricky,
tak geometricky pro polohu druzice na nominalni poloze 0°E (resp. 9.5°E pro

RSS) a 0°N, doplnéna o kalibracni informace, 10-bitova reprezentace kazdého
spektralniho kanalu;

e data distribuovana systémem HRIT (DVB/EUMETCast) nebo prostrednictvim
internetu, urcena pro stanice typu HRIT >>> zdakladni format dat pro bézné
uzivatele (resp. pro dal$i odborné zpracovani, napf. v rdmci SAFQ)

e meteorologické & jiné produkty odvozené z ,level 1.5" dat a dalSich zdroju




... rizné kompozitni RGB snimky, sendvicové
produkty, nebo slozitéji zpracovana data ...

RGB snimky a sendvicové produkty - vytvorené kombinaci riznych
kanald tak, aby zvyrazriovaly urcity jev, usnadriovaly jeho detekci;
napr. zakladni klasifikace typd oblacnosti, mikrofyzika oblacnosti,
detekce prachovych bouri, odliseni vzduchovych hmot (dynamika
atmosféry), detekce snéhové pokryvky, nocni detekce mlh a nizké
oblacnosti, aj. UrCené primarné pro subjektivni vyuziti (prohlizeni
,okem").

Meteorologické odvozené produkty — kombinaci druzicovych dat,
pripadné dalsich podpdrnych ¢i doplrikovych dat vytvorené rizné
tematicky zamérené produkty, zpravidla urcené pro dalsi pocitacové Ci
statistické vyuziti, nikoliv pro subjektivni ,prohlizeni okem" ... napr.
produkty jednotlivych SAFQ.

Prehled vsech produkti generovanych EUMETSATem viz:
http://www.eumetsat.int/Home/Main/DataProducts/ProductNavigator/
http://www.eumetsat.int/Home/Main/DataProducts/Atmosphere/




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
Digital Video Broadcast




Satellite Application Facilities - SAFs

develop and deliver services
and products

Nowcasting and very Short Range Forecasting
Ocean and Sea Ice

Ozone Monitoring

Climate Monitoring

Numerical Weather Prediction

Radio Occultation Analysis (GPS occultation)
Land Surface Analysis

Operational Hydrology and Water Management
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Geostacionarni druzice GOES (USA)

Talemeatry & Command
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Geostacionarni druzice GOES (USA)

Main body:
Solar array:
YWyeight at liftoff:
Launch vehicle:

Launch date:

Crbital information:

Sensors:

GOES-10 Characteristics
2.0m (6.6 ft) by 2.1m (6.9 ft) by 2 3m (7 5 fi)
48m (158 ft) by 2.7m (8.9 feet)
2105 kg (4641 pounds)
Atlas |
April 25, 1997 Cape Canaveral Air Station, FL

Type: Geosynchronous

Altitude: 35, 7386 km (22, 236 statute miles)
Feriod: 1436 minutes

Inclination: 041 degrees

lmager

Sounder

Space Environment hMonitor (SEM)
Data Collection System (DCS)

Search and Eescue (SAR) Transponder




Channel number:

Wavelength range
(um)

Instantaneous
Geographic Field of
Wiew (IGFON at
nadir

Radiometric
calibration

Calibration frequency

=ystem absolute
accuracy

lmaging rate

Geostacionarni druzice GOES (USA)

Imager Instrument Charactenstics [(GOES |-M)

1 [wisible) 3 (Moisture) 4 (IR 1)

2
(Shortwaye)

10.20 -

0.55-0.75 1120

3.80 - 4.00 B.50 - 7.00

(8 km)
4 km

mpace and 290 K infrared internal backbody

space: 2.2 sec (full disc), 9.2 ar 3b.6 sec (sectarfarea)
Infrared: 30 minutes typical

IR channels: less than or equal to 1 K
“isible channel: 5% of maximum scene irradiance

Full earth dizsc, less than or equal ta 2B minutes




Geostacionarni druzice GOES (USA)

RAPID SCAN (az 1 snimek za 20 sekund)

: Rapul-scan test
-;8 41 -~ 8 llm EDT . bl ;? 95;:}9?6 W" 1,. r

- lﬂ 23‘%.

July 2, 199§ ¢ e & f #

.

South Flornda |

Ay o July:adth edition
_..~_1995,fJu1; 2 12:11 UTC




Geostacionarni druzice GOES (USA)

Aktualni stav (listopad 2012) - operativni:

GOES 13 (GOES-East), 75°W
GOES 15 (GOES-West), 135° W
GOES 12 ... Jizni Amerika, 60° W

GOES 14 ... zalozni, hibernovan (na obézné draze), 105° W

Vice k druzicim GOES: http://www.0s0.noaa.gov/goes/index.htm

http://noaasis.noaa.gov/NOAASIS/ml/imager.html




Zkracené (a trochu nepresné)

Nap¥Fiklad:

- druzice NOAA POES

- druzice NOAA DMSP

- MetOp (EUMETSAT)

- EOS Terra, Aqua (NASA)

- CloudSat, CALIPSO (NASA)

- a spousta dalsich ...




Druzice na (kvazi)polarnich drahach

Zkracené (a trochu nepresné)

Nap¥Fiklad:

- druzice NOAA POES

- druzice DMSP

- MetOp (EUMETSAT)

- EOS Terra, Aqua (NASA)

- CloudSat, CALIPSO (NASA)

- a spousta dalsich ...




Polarni druzice NOAA POES
National Oceanic and Atmospheric Administration




Polarni druzice NOAA POES
National Oceanic and Atmospheric Administration

Deployable
Solar Shield Thermal Control

Pinwheels (15)

SBUV/2
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Polarni druzice NOAA POES
National Oceanic and Atmospheric Administration

Main body:

Solar array:
Wieight at liftoff:

Launch vehicle:

Launch date:

rbital information:

Sensors:

MOAA-1S Characteristics
4 2m (1375 ft) long, 1.88m (6.2 ft) diameter
273m (896 ) by 6.14m (20 .16 ft)

22317 kg (4920 pounds) including 756.7 kg of
expendable fuel

Lockheed Martin Titan |l
May 13 1998 Vandenburg Air Force Base, CA

Type: sun synchronous
Altitude: 533 km

Ferod: 107 2 minutes
Inclination: 98.70 degrees

Advanced Very High Resolution Radiometer (AVHRRS)
Advanced Microwayve Sounding Unit-A (AMSL-A)
Advanced Microwayve Sounding Unit-B {AMSU-E)

High Eesolution Infrared Radiation Sounder (HIES3)
Space Environment Monitor (SEMS2)

=earch and Eescue (SAR) Repeater and Processor
Data Collection System (DCS/2)




Polarni druzice NOAA POES
National Oceanic and Atmospheric Administration

POES = Polar-Orbit Earth Observation Mission

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

- pred startem druzice oznacena pismenem abecedy (dle poradi vyroby druzice)

- po dosazeni obézné drahy je druzici prirazeno poradové cCislo

- napriklad NOAA-K >> NOAA 15, NOAA-L >> NOAA 17, NOAA-N >> NOAA 18, NOAA-N’ >> NOAA-19

- v soucasnosti (listopad 2012) operativni NOAA 15, 16, 18 a 19 (a Metop?2)




Polarni druzice NOAA POES

e TS

EEEEES

Titan 2, Air Force Base Vandenberg, Kalifornie, USA




Polarni druzice NOAA POES
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Polarni druzice NOAA POES

i el 7
(pmm g “ 1 ';.-;._ o v
= v = W = '3

Havarie NOAA-N’ (NOAA-N Prime) pfi montazi v hale Lockheed Martin Corp., Sunnyvale, Kalifornie, 6.9.2003




Polarni druzice NOAA POES

Delta IT 7320 Faiting =

NOAA-N
Spacecraft

Second stage

Guidance electronics

7 "'Seccund-stage miniskirt
First stage and support truss

| Helium spheres
Thrust 1 Nitrogen sphere

augmentation Interstage
solids \, _ Wiring tunnel s o

Fuel tank Fairing
Centerbody section (Composite)

L]

* Oxidizer tank

(Z’L BOEING

6. unora 2009: start NOAA-N Prime (NOAA-19)
Delta II, zakladna Vandenberg, Kalifornie, USA




Polarni druzice NOAA POES

NOAA-19, 3. 3. 2009, CHMU




Polarni druzice NOAA POES

Drahy druzic

e kruhova helio-synchronni draha
e (udrzovani stejného stredniho 30 inues
slunecniho Casu pri preletu
nad danou zem. Sirkou)

vyska drahy: cca 810 az 870 km

obézna doba: ~ 100 minut

sklon drahy: 98 az 100 stupniu
vUéi roviné rovniku

72 Minutes

Sunlight 25.59° Earth Rotation

posuv na rovniku mezi dvéma Per Orbit

naslednymi prelety: ~ 25.6 Orbt Plane

Rotates Eastward

Stupné ~ 1° Per Day

stoCeni roviny obézné drahy:
priblizné 1° za 1 den (k vychodu)

Sirka snimaného pasu Uzemi pristrojem AVHRR: cca 3000 km




Polarni druzice NOAA POES

dva po sobé nasledujici prelety




Polarni druzice NOAA POES dva po sobé nasledujici prelety

me




Polarni druzice NOAA POES dva po sobé nasledujici prelety

me




Polarni druzice NOAA POES

denni zména uzlového bodu
(zemépisné délky preletu rovniku)




Polérni druZice NOAA POES denni zména uzlového bodu

(zemépisné délky preletu rovniku)

e

14 02,2009 12: 55




Polérni druZice NOAA POES denni zména uzlového bodu

(zemépisné délky preletu rovniku)

[

15 02,2009 12: 45




Polérni druZice NOAA POES denni zména uzlového bodu

(zemépisné délky preletu rovniku)

[

16. 02,2009 12: 34




Polérni druZice NOAA POES denni zména uzlového bodu

(zemépisné délky preletu rovniku)

[

17. 02,2009 12: 23




Polérni druZice NOAA POES denni zména uzlového bodu

(zemépisné délky preletu rovniku)

1. 02,2009 12: 13




Polérni druZice NOAA POES denni zména uzlového bodu

(zemépisné délky preletu rovniku)

[

19 . 02,2009 12:02




Polérni druZice NOAA POES denni zména uzlového bodu

(zemépisné délky preletu rovniku)

20.02. 2009 11: 51




Polérni druZice NOAA POES denni zména uzlového bodu

(zemépisné délky preletu rovniku)

[

21 .02, 2009 11: 41




Polarni druZice NOAA POES denni zmena uzloveho bodu

(zemépisné délky preletu rovniku)

22, .02 2009 11: 30




Polérni druZice NOAA POES denni zména uzlového bodu

(zemépisné délky preletu rovniku)

23 . 02 2009 11: 20




Polérni druZice NOAA POES denni zména uzlového bodu

(zemépisné délky preletu rovniku)

724, 02. 2009 11: 10




Polarni druZice NOAA POES denni zmena uzloveho bodu

(zemépisné délky preletu rovniku)

.25 02,2009 10: 59




Polarni druzice NOAA POES - predpovédi preletii:

) SSEC Data Center Polar Orbit Tracks - Mozilla ) noAA-19 Orbit Tracks - Mozilla Firefox

File Edit View History Bookmarks Tools Help File Edit View History Bookmarks Tools Help

P SSEC Data Center Polar Orbit Tra... L3 P noAA-19 orbit Tracks (%]

Go to NOAALS GLOBAL
. Go to NOAA16 GLOBAL
=\ Polar Orbit Tracks NOAA-19 Orbit Go to NOAA17 GLOBAL
SEC Tracks Go to NOAA1S GLOBAL
Go to FENGYUNID GLOBAL
Go to METOP-A GLOBAL

GLOBAL

Hawaii

NorﬂlAmm"Cﬂ ned SPACE SCIENCE AND
South America SEC ENGINEERING CENTER

Europe

Affica

Asia

Anstralia

Arctic

Antarctic NOAA19 Orbit Tracks
GLOBAL

The following links contain the orbit tracks for the Polar Orbiting satellites
at the SSEC Data Center.

LI R A T Y T I

* NOAA-19
+ FENGYUNID NOAA Polar Schedule at
+ METOP-A SSEC

+ Wallops/Fairbanks Relay

Return to SSEC Data Center Homepage + Direct Broadeast

Daone
| NOAA-15 Orbit Tracks e — i
NOAA-16 Orbit Tracks March 01,2009 { Day 2009060 )

*
*>
¢ NOAA17 Orbit Tracks March 02,2009 ( Day 2009061 )
»
*

NOAA-18 Orbit Tracks March 03.2009 ( Day 2009062 )

EENGYUNID Orhit March 04,2009 ( Day 2009063 )

Tracks ) March 05,2009 ( Day 2009064 )
¢ METOP-A Orbit Tracks March 06,2009 ( Day 2009065 )

+ NOAA19 Orbit Track March 07,2009 ¢ Day 2009066 )
Archive

+ SSEC Data Center 'GLOBAL ' Orbit Track Archive

Updated Wed Mar 4 01:00:04 UTC 2009 by SSEC .

Return to SSEC Data Center Homepage

www.ssec.wisc.edu/datacenter/orbit tracks.html




Polarni druzice NOAA POES predpovédi preleti:

B R ) e N S e S : = - . = * =

HoAALSY FREDICTED FARSSES MARCH_O04.2009 ¢ DAY 20089053 3 cALL TIMES IW UTC? McTORS

http://www.ssec.wisc.edu/datacenter/orbit tracks.html




Polarni druzice NOAA POES - predpovédi preletd, navigace:

http://science.nasa.qgov/Realtime/JTrack/NOAA.html

http://science.nasa.qgov/Realtime/jtrack/3d/JTrack3D.html

Off-line: http://www.satsignal.eu/software/wxtrack.htm (WXTrack, David Taylor)

http://www.stoff.pl/ (Orbitron)

TLE (Two-Line Elements): http://www.celestrak.com/NORAD/elements/ (CelesTrak)

dalsi informace a odkazy: http://noaasis.noaa.gov/NOAASIS/ml/navigation.html

http://www.osdpd.noaa.qgov/PSB/NAVIGATION/navpage.html!




Polarni druzice NOAA POES

(Advanced Very High Resolution Radiometer)

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

solarni kanaly

3B: noc (predprogramovana zmeéna)
prenos dat:

(High Resolution Picture Transmission) - digitalni
(Automatic Picture Transmission) - analogovy

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




Polarni druzice NOAA POES

(Advanced Very High Resolution Radiometer)

PRIMARY
MIRROR

TO OPTICS
AND
DETECTORS
SPACECRAFT
VELOCITY

snimani rychlosti 6 fadk( za sekundu

kazdy radek ndsledné segmentovan na 2048 dil¢ich pixIU
kazdy kanal v 10-bitové Urovni

prenos uZivatelUm v témér redlném &ase (zpozdéni ~ ms)




Polarni druzice NOAA POES

(Advanced Very High Resolution Radiometer)

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

Vice k AVHRR: http://noaasis.noaa.qgov/NOAASIS/ml/avhrr.html
http://oiswww.eumetsat.org/WEBOPS/eps-pa/AVHRR/AVHRR-PG-0TOC.htm




Polarni druzice NOAA POES 18. srpna 1986 1330 UTC

AVHRR
CH 2

AVHRR
CH 3B REF

AVHRR
CH 4 ENH

AVHRR
CH 1+2+4

AVHRR
CH 3B+4

EhaJlelZ

“channel 3A
channel 3B
hannel 4
channel 5




Polarni druzice NOAA POES

Zdroj Level-1b dat:

http://www.class.noaa.qgov/

(nutna predchozi bezplatna registrace!)

U

' MOAA Satellite and Information Service ™%

MNational Environmental Satellite, Data, and Information Service (NESDIS)

Software (freeware) pro jejich zakladni vizualizaci:

http://www.satsignal.eu/software/hrpt. htm

nebo napr.

http://www.pcigeomatics.com/products/freeview.html




¢E EUMETSAT

METOP (EPS, EUMETSAT Polar System)

height: 6.3 m

transverse section:
3.4mx3.4m
(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: 19/10/2006



o= EUMETSAT
AVHRR-3 METOP

|ASI

AMSU-A1 ASCAT

MHS AMSU-A2




INSTRUMENT FULL NAME

AWVHRRSS*

HIRS/4

AhS-AT

hH=
| &S]

GRAS

ASCAT

GOME-2Z*

Advanced Yery High Resolution
Radiometer

High Resalution Infrared
Fadiation Sounder

Advanced Microwave Saunding
LInit-A4,

Ficrowave Humidity Sounder

Infrared Atmospherc Sounding
Interferameter

Glabal Mavigation Satellite
=ystern Recewer for
Atmospheric Sounding

Advanced Scatterometer

Slabal Ozone Experiment-2

vZ EUMETSAT
METOP

FRIMARY FLUMNCTION

Global imagery of clouds, the acean
and land suface

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

Temperature of the glahal
atmosphere in all weather conditions

Humidity of the global atmosphere

Enhanced atmospheric soundings

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

Mear-surface wind speeds over the
global oceans

Monitaring Frofiles of azone and
other atmospheric constituents




o= EUMETSAT
METOP

Payload Module
PLM
1ASI

HIRS

AVHRR

GRAS
AMSU A-1

AMSU A-2

ASCAT RA SVM

wy

Y

+X



Od roku 2005 , sdileni" polarnich
druzic mezi organizacemi NOAA
a EUMETSAT, shodny zakladni
pristroj (AVHRR)




Moderate Resolution Imaging Spectroradiometer

(druzice NASA EOS Terra a Aqua)




Moderate Resolution Imaging Spectroradiometer

I Reflected Selar Bands Frussive Bands

i Agzgregrated 250m . Aggregrated 300w i om i fom

| W Band 1 (620-670 nm) B Band 2 (459-479 nm) M Band 8 (405-420 nm) B Band 20 (3.660-3 840 prm)

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

i B Band 5 (1230-1250 nm) B Band 10 (483-493 1) B Band 22 (3.939-3.989 jim)

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

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

I - M Band 131 (662-672 nm) B Band 25 (4 482-4 549 um)

| _ W Band 13H (662-672 nm) B Eand 27 (6.535-6.895 pm)

| Celkem 36 kandll, z toho v3ak ... M Band 14L (673-683 nm) M Band 28 (7.175-7.475 )

i B Band 14H (673-683 nm) | W Band 29 (2 400-8.700 ym)

| ZELENE = pouzitelné|pro studium oblaénosti M Band 15 (743-753 nm) B Band 30 (9 580-9.880 {im)

| CERVENE = jiné aplikace M Band 16 (262-877 nm) B Band 31 (10.780-11.280 pm)
I W Band 17 (B0-520 m) M Band 32 (11.770-12.270 ym)
| , B Band 18 (931-941 nm) B Band 33 (13.185-13.485 um)
| ' M Band 19 (915-965 nm) B Band 34 (13.485-13.785 um)
| M Band 26 (1.360-1 390 um) | B Band 35 (13.785-14.085 yum)
I

W Band 36 (14.085-14.385 ym)

Druzice: Terra (18.12.1999) ~11 h mistniho &asu

AQqua (04.05.2002) ~13 h mistniho ¢asu




Moderate Resolution Imaging Spectroradiometer

I Reflected Selar Bands Frussive Bands

i Agzgregrated 250m . Aggregrated 300w i om i fom

| M Band 1 (620-670nmm) MRV | B Band 3 (459-479 nm) M Band 8 (405-420 nm) B Band 20 (3.660-3.840 pm) 1IR3

| M Band 2 (841-876 om) VIS 0.8 | M Band 4 (545-565nm) VIS 0.6 | M Band 9 (438-448 nm) B Band 21(3529.3989 ym)  IR3.9

i B Band 5 (1230-1250 nm) B Band 10 (483-493 nrm) B Band 22 (3939-3.989 um)  IR3.9

| M Band 6 (1628-1652nm) IR 1.6 | M Band 11 (526-536 nm) M Band 23 (4.020-4.080 ym) IR 3.9

| |l Band 7 (2105-2155 nm) M Band 12 (546-556 nm) M Band 24 (4.433-4 498 um)

I - M Band 131 (662-672 nm) B Band 25 (4 482-4 549 um)

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

| Celkem 36 kandll, z toho v3ak ... M Band 14L (673-683 nm) M Band 28 (7.175-7.475 um) wv 7.3

i B Band 14H (673-683 nm) | W Band 29 (2400-8700 ym) 1R 8.7

| ZELENE = pouzitelné|pro studium oblaénosti MW Band 15 (743-753mm)  VIS08 | W Band 30 (9.580-9.880 um) 0397

| CERVENE = jiné aplikace M Band 16 (862-877 nm) VISO8 M Band 31 (10.780-11.280 pm) IR 10.8 |
I W Band 17 (B0-520 m) W Band 32 (11.770-12270 ym) 'R 120 |
| . B Band 18 (931-941 nrm) B Band 33 (13.185-13.485 pm) €02 13.4

| ' M Band 19 (915-965 nm) B Band 34 (13.485-13.785 pm) C02 13.4

| MODRE = odpovidajici kanaly MSG SEVIRI M Band 26 (1.360-1.390 pm) | M Band 35 (13.785-14.085 yim) C02 13.4

I

W Eand 36 (14.085-14.385 pm) €02 13.4

Druzice: Terra (18.12.1999) ~11 h mistniho &asu

AQqua (04.05.2002) ~13 h mistniho ¢asu




Moderate Resolution Imaging Spectroradiometer

/Z MODIS Atmosphere: Images: Level-18 Granule Images - Windows Internel Explorer

MO

AGES/

# MOME PRODUCTS TVAGES VALIDATON NEWS STAFF  FORUM REFERENCE TOOLS  MELP

004 Temra images
L2 GRANULES
L3 HIGH-RES DALY

L3 LOW.RES DAILY
L3 LOW-RES EIGHT-DAY
L3 LOW-RES MONTHLY

L1B SHOWCASE

L2 & L3 MOVIES

004 Acuis brages
L1B GRANULES
L2 GRANULES

L3 LOW-RES DAILY

L3 LOW-RES MONTHLY

005 Terra bmages

L3 LOW-RES DAILY

L3 LOW-RES EIGHT-DAY
L3 LOW-RES MONTHLY

005 Aqua bmages

L3 LOW-RES DAILY

L3 LOW-RES EIGHT-DAY
L3 LOW-RES MONTHLY

PROFLE CLO. MASK  JOMT [Lisvet-2 Froducs)

MBEDO  NDVI ECOSYSTEM jLevet3 Ancitary]

MODIS Atmosphere

T
March

- volné dostupné snimky (5-minutové
L1B ,granule") z obou druzic, pouze
denni ¢asti preletl, cely svét, mapy
preletd (trajektorii);

- ¢asovani ,granuli® koresponduje
casovani dat na ostatnich serverech

http://modis-atmos.qgsfc.nasa.qgov/IMAGES/




Moderate Resolution Imaging Spectroradiometer

Data (typ level 1B, HDF-EOS format)

http://ladsweb.nascom.nasa.qgov/data/search.html

Software (freeware) pro jejich zakladni zpracovani a zobrazeni:

http://newsroom.qgsfc.nasa.qgov/sdptoolkit/HEG/HEGHome.htm/

nebo

http://www-loa.univ-lillel.fr/Hdflook/hdflook gb.html

nebo

http://www. hdfgroup.org/




Mozaikovani (skladani jednotlivych preletii):




Mozaikovani (skladani jednotlivych preletii):




Vysoké geometrického rozliseni ...




Resolution 1 km
800x600 pix_els




Resolution 250 m
800x600 pixels




Aqua - soucast ,flotily" druzic A-Train ... CloudSat — Introduction

resp. http://www.spacetoday.org/Satellites/TerraAqua/ATrain.html

CloudSat Aqua

>~ 4_* -
CALIPSO _’Jii Pl

4

PARASOL

8.
v &

2010 Jan 26 Granule 19941 Time 16:33:46 16:30:35 | Lat-23.1 -11.6 | Lon 134.7 137.3




DruZicova technika CHMU

(priblizné od roku 1970 do soucasnosti)




druzicové oddéleni CHMU
Praha - Libus




Praha - Libus




Praha - Libus
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Pocatky prijmu druZicovych snimkié v CHMU

1967 - 1968 v ,Laboratofi techniky™ Ing. S. Kyjovskym vyvinut prvni systém
CHMU pro prijem APT z polarnich druzic (anténa, pfijimac, telefotoprijimac
Néva), prijem od roku 1968







70. léta ... prijem APT (analogové snimky) z polarnich druzic, jak americkych,
tak sovétskych (ruskych)




70. léta - prijem APT (analogové snimky) z polarnich druzic, jak americkych,
tak sovétskych (ruskych)




70. léta - telefotni vysilac Muirhead




70. léta - prijem APT (analogové snimky) z polarnich druzic, jak americkych,
tak sovétskych (ruskych)
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70. léta - prijem APT (analogové snimky) z polarnich druzic, jak americkych,
tak sovétskych (ruskych)




Konec 70. az zacatek 90. lét ... telefotni vysilac Muirhead




.hrim:

lif remy




Prvni systém pro prijem digitalnich dat (HRPT)
Z meteorologickych druzic

MDA (MacDonald Dettwiler and Associates Ltd.)
NOAA - HRPT (1979-1995)




1978: Prvni systém pro prijem digitalnich dat (HRPT)
Z meteorologickych druzic

Systém MDA NOAA/HRPT

- instalovan v prosinci 1978
- funkcni od ledna 1979
- v provozu do poloviny 1995




MDA (MacDonald Dettwiler and Associates Ltd.)
NOAA - HRPT (1979-1995)




MDA (MacDonald Dettwiler and Associates Ltd.)
NOAA - HRPT (1979-1995)




MDA (MacDonald Dettwiler and Associates Ltd.)
NOAA - HRPT (1979-1995)










Cervenec 1986: instalace prvniho systému pro pFijem druZic Meteosat
(rezim WEFAX)

(poloprovozni do roku 1992)




Polovina roku 1991: Meteosat SDUS systém (PC286)
(UKW Technik GmbH)




Rijen 1991: Prvni snimky z Meteosatu pravidelné v Ceské televizi
(OK3 -, Kazda suda - pocasi")




11. unor 1992:

Prvni smlouva o ,,spoluprac:“ mezi EUMETSATem a CSFR, zastoupenou
CHMU a SHMU, upravu_nc: pFistup a vyuzivani dat a snimki z druzic
Meteosat (prvni generace).

COOPERATION AGREEMENT

The European Organisation for the
Exploitation of Meteorological Satellites
(EUMETSAT)

Am Elfengrund 45,

D-6100 Darmstadt-Eberstadt

represented by its Director, .
Mr, John Morgan Article 10
Transfer of Agreement

The Meteorological Services shall not transfer this agreement to a third party either

in whole or in part.

The Czech and Slovak Hydrometeorological Services
Czecho-Slovakia

(hereinafter called the Meteorological Services) for The Czech and Slovak
Hydrometeorological Services

represented by: Czecho-Slovak Space Research Council
Mr. Ladislav Sehnal, its President

111 42 Praha 1, Nérodni /
Czecho-Slovakia \’L dé {«C(,( (,(,L(

delqlav Sehndl John Morgan
President Director
Czecho-Slovak Space Research Counil




Prosinec 1994:

Instalace systému Meteosat PDUS
(VCS Nachrichtentechnik GmbH)

Cerven 1995:

Instalace nového HRPT systému
(VCS, VAX-based system)

(PDUS v provozu do roku 2005)




2004-04-14  Ukazka operativnich snimki IR a WV
' z druzice Meteosat (systém PDUS)

2004-04-14
23:00 UTC

=







,The 2004 EUMETSAT Meteorological Satellite Conference",
Praha (hotel Diplomat), viibec poprvé porddand mimo Uzemi plného

Clena EUMETSATuU

31.5. - 4.6.2004

') Eumetsat 2004 conference home page - Mozilla Firefox

File Edit View History Bookmarks Tools Help

|| Eumetsat 2004 conference home... [

(2 EUMETSAT
The 2004 EUMETSAT
Meteorological Satellite Conference
31 May - 4 June 2004, Prague, Czech Republic

ey
CZECH HYDROMETEOROLOGICAL INSTITUTE
local organizer

W)
Q
3
~
%
X
o,
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6. prosinec 2004 Instalace MSG HRIT systému
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17. - 21. Fijen 2005 Upgrade stavajiciho systému AVHRR/HRPT
(VCS Engineering GmbH)
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Soucasnost ... systém MSG (VCS Engineering GmbH)




Systém VCS Space (2met!) - MSG RSS a HRPT




Vizualizace produkti v ramci intranetu CHMU (Java skript)

/= I5SMSGView - Windows Internet Explorer
—
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13.03.2007 13:30UTC IR
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Quick switch:
IR: EU
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Vizualizace produktd v rdmci intranetu CHMU (Java skript)

fj]SHSG\ﬁewExl:ra— Windows Internet Bxplorer

13.03 2007 12:30UTC
13.03.2007 12:15UTC
13.03.2007 12:00UTC

RGB129:

RGB321: GLOBE
RGB-IR-WV:  cLoBe
RGB-Airmass: GLOBE

AUTO UP D.&TE 2 min ] UPDATE

Eumsatsst and CHMI, All rig




Archivace dat MSG:

Celkovy objem prijimanych a archivovanych 15-min. dat:

Prijem: format HRIT, po dekompresi celkem:

Archivace: nejsevernéjsi 3/8 celého snimaného disku (vSechny kanaly),
komprese (GZ), pak cca 50 az 60 MB dat kazdych 15 minut
(den), resp. cca 30 MB (noc) — bez "solarnich" kanall, format
XPIF a zpracované snimky

-

Celkovy objem archivovanych RSS dat:

Archivace: komprimovany format HRIT, zpracované snimky

I




Archivace dat MSG:

Geografické vymezeni oblasti trvale archivovanych 15-minutovych dat
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Pfiklady riiznych produkti, pouZivanych operativné v CHMU
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Pfiklady riiznych produkti, pouZivanych operativné v CHMU
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Pfiklady riiznych produkti, pouZivanych operativné v CHMU
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Pfiklady riiznych produkti, pouZivanych operativné v CHMU
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Pfiklady riiznych produkti, pouZivanych operativné v CHMU

Martin Setvak



Pfiklady riiznych produkti, pouZivanych operativné v CHMU
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Pfiklady riiznych produkti, pouZivanych operativné v CHMU

o

BT 240 K 3 3 200 K g

B @ X4
25 June 2006, 1345 UTC, Meteosat-8 (MSG-1)




Pfiklady riiznych produkti, pouZivanych operativné v CHMU




Pfiklady riiznych produkti, pouZivanych operativné v CHMU




Polarni druzice NOAA-POES a MetOp:

+ lepSi geometricka rozliSovaci schopnost

+ moZnost umisténi dalSich pfistroju (zejména sondaz atmosféry)
+ vyuzitelnost v polarnich oblastech

- komplikovanéjsi prijem dat a jejich zpracovani

- data pouze 4x az 8x denné (podle poctu aktivnich druzic)

Meteosat druhé generace (MSG):

+
- horsi geometricka rozliSovaci schopnost
- problémy u poli




http://old.chmi.cz/meteo/sat/
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Aktudlni druficové snimky;

f_:eskfr hydrometeorologicky ustav
Usek meteorologie a klimatologie
Odbor distancnich méfeni a informaci

DRUZICOVE ODDELENI

< ANIN NSG >> << i SHil
K sidliima a jak S0 K ném dostanate <= ANIMACE MSG == POSLEDNI SHIMEK ==

Dok ot T b ot naee Casyviech snimkl na téchto strankach jsou

ve svétovém tase (UTC); pro “civilni™ €as plati:
"zimni cas" =UTC + 1h, letni Cas =UTC +2h

HOAA a MetOp AVHRR - snimky z polarnich drufic NOAA a METOPR, formaty Evropa, stiedni Evropa a Ceska republika.

Snimky CR z drufic MSG po 15 minutdch - animace akiudlnich snimkd MSG, zobrazujicich Ceskou republiku a jeji nejblizsi okoli.
Vzhledem k tomu, Ze za provoz téchto stranek organizaci EUMETSAT platime poplatek zavisly na pocétu pfistupd na o stranky, whrali
jsme dle naSeho nazoru éhyii pro vefejnost nejuiteénéjsi produlkty - ve formatu "stredni Evropa” klasicky ernohily IR snimek, zobrazujici
Sirsi okoli CR, ave formatu "Ceska republika” tfi produkty: IR snimek se 3kalou teplot nejwsEi oblaénosti (IR BT), barevniou kombinaci
snimki blizkou redlinym barvam (VIS-IR), a tzv. "24-hodinovi mikrofizikalni produkt™ zobrazujici rizne typy oblacnosti odlidnou barvou
(24h-MF). Jakakofiv forma redistribuce téchto snimki je pfisné zakizana. Rozsahiejsi okoli CR zde zdmémeé nezobrazujeme,
abychom omezili pfistupy z okoinich Statd (za které bychom rovnéZ museli platit). Pokud Vds zajimd pocasi nad jinymi oblastmi,
pouZijte odkazy niZe, sméfuiici na stranky EUMETSATu.

EUMETSAT Real-Time Imagery - Meteosat 0 degree (stranky provozovang EUMET SATem), na nich pfedevsim nasledujich:

+ Spnimky MSG v jednotiivich kandlech (VIS 0.6, IR 3.9, WV 6.2 a IR 10.8, interval mezi snimky 1 hodina), s moZnosti volby oblasti,
pottu snimkd animace, staZeni animace, aj. : .

+ RGB kompozitni snimky MSG (snimky vzniklé kombinaci nékolika kanald, interval 1 hodina), v nékterjch produktl opét moznosti
valby oblasti

EUMETSAT Latest Images (stranka provozovana EUMETSATem) - kompletni soupis wSech snimkl a odvozenych produktd,
generovanych ze vSech druZic EUMETSATuU

Snimky CR z drufic MSG pro mobilni telefony - snimky optimalizované rozligenim pro XHTML prohlizeée mobilnich telefond
{provozavano CHMU).

old.chmi.cz/meteo/sat/
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=7 CHMU = Snimky NOAA =3

Snimky z druZic NOAA za poslednich 10 dni

Obecné informace o druicich NO&A&
EU = Evropa / Europe; CE = Stfedni Evropa / Central BEurope; CZ, CZ2 = Ceska republika / Czech Republic

bl - b4 = samostatné kanaly AVHRR (ferncbilé snimky) / single A¥HRR channels (black and white images)
b4BT = kanal 4 s barevné zvyraznénym teplotnim intervalem 200-240 K / AWHRFR. band 4 with color enhanced brightness temperature
200-240 K
rgb124 = barevna RGE syntéza AVHRR kanidld 1, 2 2 4 (pouze ve dne) / RGE color composite of AVHRR bands 1, 2 and 4 (daytime only]
rgbh245 = barevna RGE syntéza AVHRR kanald 2B, 4 a 5 (pouze v noci) / RGE color composite of AVHRR bands 2B, 4 and 5 (nighttime
only)
MM = nofni mikrofyzikalni produkt (podrobn&isi informace 2de - / night time microphysical product (detailed information here)

19.02.2009 12:02UTC (NOAA1S]: RGB124 | bi| b2 | b3 | b4 | b4BT |
RGBi24 | bi| b2 | b3 | b4 | b4BT |
RGBiZ4 | bi| b2 | b3 | b4 | b4BT |
| RGB124 | b1 | b2 | b3 | b4 | b4BT |

19.02.2009 10:23UTC (HOAALE): RGB124 | b1 | b2 | b3 | b4 | b4ET |
RGE124 | b1 | b2 | b2 | b4 | b4ET |

¢ | RGB124 | bl | b2 | b3 | b4 | b4ET |

¢ | RGB124 | bl | b2 | b3 | b4 | b4ET |

19.02.2009 09:38UTC (NOAALT): EU: | RGB124 | b1 | b2 | b3 | b4 | b4BT |
RGE124 | b1 | b2 | b3 | b4 | b4ET |

RGB124 | bi | b2 | b3 | b4 | B4BT |

: | RGB124 | b1 | b2 | b3 | b4 | baET |

19.02.2009 08:59UTC (METOPZ): RGBI24 | bl | b2 | b2 | b4 | B4BT|
t | RGB124 | b1 | b2 | b3 | b4 | baBT |

RGB124 | b1 | b2 | b3 | b4 | b4BT |
| RGB124 | bl | b2 | b3 | b4 | b4ET |

19.02.2009 07:58UTC (NOAA1T): EU: | RGB124 | b1l | b2 | b3 | b4 | b4eT |
RGB124 | b1 | b2 | b3 | b4 | b4ET |

RGB124 | b1l | b2 | b3 | b4 | b4BT |

: | RGE124 | bl | b2 | b3 | b4 | babET |

19.02.2000 05:32UTC (NOAALS): EU: | NM | RGB124 | RGE345 | b1 | b2 | b3 | b4 | baBET |
CE: | NM | RGB124 | RGB345 | b1 | b2 | b3 | ba | b4aBT |
CZ: | NM | RGB124 | RGB345 | bi| b2 | b3 | b4 | b4BT |
CZ2: | NM | RGB124 | RGB345 | bi | b2 | b3 | b4 | b4BT |

19.02.2000 03:52UTC (NOAALS): EU: | M | RGB345 | b3 | b4 | b4BT |
CE: | NM | RGB345 | b3 | b4 | b4BT |
CZ: | NM | RGB345 | b3 | b4 | baBT |
CZ2: | NM | RGB345 | b3 | b4 | baBT |







MSG interni
http://rd.chmi.cz/sat/msqg/

MSG pro verejnost
http://portal.chmi.cz/files/portal/docs/meteo/sat/data jsmsgview.html

AVHRR
http://portal.chmi.cz/files/portal/docs/meteo/sat/data jsavhrrview.html

EUMETSAT
http://oiswww.eumetsat.org/IPPS/html/MSG/
http://oiswww.eumetsat.org/IPPS/html/latestImages.html

SATREP Online
http://www.satreponline.org/

SAT24
http://www.sat24.com/




EUMETSAT MSG Channels Interpretation
http://oiswww.eumetsat.org/WEBOPS/msqg interpretation/index.php

EUMeTrain
http://eumetrain.org/

Satrep Online
http://www.satreponline.org/

ZAMG (Manual of Synoptic Satellite Meteorology)
http://www.zamg.ac.at/docu/Manual/SatManu/main.htm

http://www.eumetcal.org/

MetEd (druzice)
http://www.meted.ucar.edu/topics satellite.php

http://www.comet.ucar.edu/







