


www.chmi.cz

Meteosat treti generace

Jindfich Stastka

hydrometeorologicky



Obsah prezentace

. Informace o druzicich Meteosat druhe (MSG) a hlavne treti
generace (MTG) organizace EUMETSAT.

. Srovnani dat a pristroju techto dvou generaci druzic.
. Zajimave snimky z prvnich uvolnénych dat.
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MSG vs MTG
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1. Draha
MSG: 1 VS MTG: 1

geostacionarni geostacionarni

* obezna draha - v rovine rovniku

» vyska nad zemskym povrchem ~ 35 790 km

 druzice zdanlive ,pevne visi® nad urCitym
mistem na zemském povrchu

Zdroj: NOAA (https://scijinks.gov/review/orbit/geo.gif)

esky
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1. Draha
MSG: 1 VS MTG: 1

Diky umisteni na geostacionarni draze, mohou druzice vytvaret
snimky celého zemského disku — viditelné kanaly.

Kanal VIS 0.6 pm

19. 7. 2023 13:00 Kanal VIS 0.6 pm

19. 7. 2023 13:00

ITCZ — Intertropicka zéna konvergence — oblast, kde se
setkavaji pasaty a vznika vyrazna konvektivni oblacnost
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1. Draha
MSG: 1 VS MTG: 1

Diky umisteni na geostacionarni draze, mohou druzice vytvaret
snimky celého zemskeého disku — tepelne kanaly.

Kapél IRv 19.8 Mm Kanal IR 10.5 ym
zvyraznény 200 — 2 e Zvyraznény 200 —
240 K

240 K

19.7.2023 13:00 19.7.2023 13:00
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1. Draha
MSG: 1 VS MTG: 1

Diky umisteni na geostacionarni draze, mohou druzice vytvaret
snimky celého zemského disku — RGB kompozity.

RGB Natural color
19. 7. 2023 13:00

RGB True color
19. 7. 2023 13:00
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2. Princip snimani — cely disk

MSG: 1 VS
12 min
TTTTT
||
|
- BB
1" l-_“—-—'—_-ﬂ
:.-:l Q]Gﬂrpm
e itil

Zdroj: www.moments-from-space.com

Z animace to sice nevypada, ale pfistroj FCl na MTG
skenuje rychleji (10 min), nez SEVIRI na MSG (15 min),
navic neskenuje zbytecné vesmir, coz umoznuje jiny typ
stabilizace druzice.

www.chmi.cz

Zdroj: EUMETSAT
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https://www.eumetsat.int/mtg-flexible-combined-imager

2. Princip snimani — Rapid Scan
MSG: 2 VS MTG: 2

Zdroj: EUMETSAT

pristroj FCI na MTG skenuje opét rychleji (2,5 min), nez Zdroj: EUMETSAT
SEVIRI na MSG (5 min), neskenuje zbyteCné vesmir, akorat
bude k dispozici az s MTG 12 snad v roce 2026.
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https://www.eumetsat.int/mtg-flexible-combined-imager

3. Rozliseni Imageru
MSG: 2 VS

Disk Image Nominal Spectral - Nadir Sensitivity to
Nominal Image y g.
p . & Coverage Channels £ g Pixel Size cloud physical
osition requency (copyright 2 3 5 5
m wno km roperties
EUMETSAT) (hm) g k™ prop

VIS 0.6 0.56 - 0.71 optical thickness,
amount of cloud

water and ice

VIS 0.8 0.74 - 0.88
IR 1.6 1.50 - 1.78

Cloud particle size

IR 3.9 3.48-4.36 and phase
0° WV 6.2 5.35-7.15 - mid- and upper
latitude 15 minaies WV 73| 6.85-785 E 3.0x3.0 level moisture
and R87 | 830-910 | & Top temperature
longitude IR97 | 938-994 | &

| IR10.8 | 9.80-11.80
)| IR 12.0 | 11.00- 13.00

IR134 | 12.40-14.40
Nominal Alternative HRV 0.5-09 oo

Zdroj: Cloud detection and classification from multi-spectral satellite data.

Top temperature

SEVIRI ma 11 kanalu s rozliSenim 3x3 km v poddruzicovém
bodé, 1 HRV kanal s rozliSenim 1x1 km.

FCI ma 2 rezimy snimani standardni — 8 VIS, NIR kanalu
rozliSeni 1x1 km a 8 IR kanalu 2x2 km, detailngjsi pro 1 VIS,
NIR a 2 IR kanaly s rozlisenim 0,5x0,5 km a 1x1 km.

www.chmi.cz

MTG: 3

B ———
_ Spectel M et Sampling penes 550

ViIS0.4

VIS 0.5

VIS 0.6

VIS 0.8

VIS 0.9

NIR1.3

NIR 1.6

NIR2.2

IR3.8(TIR)

WV 6.3

WV73

IR8.7 (TIR)

IR9.7(03)

IR10.5 (TIR)

IR12.3 (TIR)

IR13.3(CO; )

0.444pm 0.060pm
0.510um 0.040pm
0.640um 0.050pm
0.865pm 0.050pm
0.914pm 0.020pm

1.380pm 0.030pm

1.610pm 050um

2.250um 0.050pm
3.800pm 0.400pm
6.300um 1.000pm
7.350um 0.500pm
8.700um 0.400pm
9.660um 0.300pm
10.500pm 0.700pm
12.300pm 0.500pm
13.300pm 0.600pm

Zdroj: EUMETSAT

1.0km

1.0km

1.0km; 0.5km

1.0km

1.0km

1.0km

1.0km

1.0km; 0.5km

2.0km; 1.0km

2.0km

2.0km

2.0km

2.0km

2.0km; 1.0km

2.0km

2.0km
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https://doi.org/10.1117/12.830220
https://www.eumetsat.int/mtg-flexible-combined-imager

3. Rozliseni Imageru
MSG: 2

Velikost pixelu pro
ruzné geografické
polohy — deformace
kvuli zakfiveni Zemé

SEVIRI pixel 3x3 km

pro Prahu

www.chmi.cz
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https://www.eumetsat.int/mtg-flexible-combined-imager

3. Rozliseni Imageru

MSG: 2 VS MTG: 3
SEVIRI FCI kanal VIS
kanal VIS 0,6 um
0,6 um rozliSeni 1x1
rozliSeni Km
3X3 km

| pres stejnou
projekci se

s POZiCe bourky
zda mirné
odlisna —
ruzna poloha
druzic na
orbite.
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Zdroj dat: EUMETSAT



3. Rozliseni Imageru

MSG: 2 VS MTG: 3
SEVIRI FCIl kanal VIS
kanal HRV 0,6 um
rozliSeni rozliSeni 1x1
1x1 km km
Gesky oo
www.chmi.cz hydrometeorologicky

Zdroj dat: EUMETSAT



3. Rozliseni Imageru

MSG: 2 VS MTG: 3
SEVIRI FCIl kanal VIS
kanal HRV 0,6 um
rozliseni rozliSeni
1x1 km 0,5x0,5 km
oo

Gesky
i h teorologicky
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Zdroj dat: EUMETSAT



3. Rozliseni Imageru

MSG: 2 VS MTG: 3
SEVIRI FCI kanal IR
kanal IR 10,5 um
10,8 um rozliseni 2x2
rozliSeni km
3x3 km
oo

Gesky o
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Zdroj dat: EUMETSAT



3. Rozliseni Imageru

MSG: 2 VS MTG: 3
SEVIRI FCI kanal IR
kanal IR 10,5 um
10,8 um rozliseni 1x1
rozliseni Km
3x3 km

SEVIRI nema tepelny kanal s lepSim rozliSenim - zlepSeni
rozliSeni u tepelnych kanall je s FCI vyraznégjsi

.. THES N EEWTV . I R oo

Gesky
i hydrometeorologicky
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Zdroj dat: EUMETSAT



3. Rozliseni Imageru

MSG: 2 VS MTG: 3
SEVIRI FCIl kanal IR
kanal IR 10,5 um
10,8 um rozliseni 1x1
rozliseni km
3x3 km

SEVIRI nema tepelny kanal s lepSim rozliSenim - zlepSeni

rozliSeni u tepelnych kanall je s FCI vyraznégjsi -

.. THES Y WYY . FC . TR oo
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Zdroj dat: EUMETSAT



3. Rozliseni Imageru

MSG: 2 VS MTG: 3
Detekce fidkych cirrt — napf. contrails
SEVIRI RGB 24M FCIRGB 24M
DetailnéjSi struktura vlivem lepsiho rozliSeni 1 *?

&\ _.ﬁ'-“n_vl

| Chyby neoperativnich dat z FCI

% q.f-r e

,

==

Gesky
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https://www.eumetsat.int/mtg-flexible-combined-imager

3. Rozliseni Imageru
MSG: 2 MTG: 3

Detekce fidkych cirrt — napf. contrails

SEVIRI HRV (1x1 km) FCI VIS 0,6 ym (1x1 km)

S gl

www.chmi.cz Zdroj dat: EUMETSAT


https://www.eumetsat.int/mtg-flexible-combined-imager

3. Rozliseni Imageru
MSG: 2 MTG: 3

Detekce fidkych cirrt — napf. contrails

1x1 km) FCI VIS 0,6 um (0,5x0,5 km

423 10 2023 10: 45|

5
L

Samotné zlepSeni rozliSeni neni dostatecné.

Foty p
P e ¥
e

Gesky
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www.chmi.cz Zdroj dat: EUMETSAT



https://www.eumetsat.int/mtg-flexible-combined-imager

3. Rozliseni Imageru
MSG: 2

Detekce fidkych cirrd — napf. contrails

MTG: 3

SEVIRI HRV (1x1 km) FCI RGB Cloud d type

423 10 2023 10: 45|
=

alB " . ?

¥

L ®

RGB s kanalem NIR 1,38 um zlepSi
viditelnost i ve standardniho snimani FCI

www.chmi.cz Zdroj dat: EUMETSAT
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https://www.eumetsat.int/mtg-flexible-combined-imager

3. Rozliseni Imageru
MSG: 2 VS MTG: 3

Detekce a monitoring mlh — v noci

SEVIRI RGB 24M FCI RGB 24M

DetailnéjSi struktura mlhy (okrove) vlivem
lepSiho rozliSeni

hydrometeorologicky

www.chmi.cz Zdroj dat: EUMETSAT



https://www.eumetsat.int/mtg-flexible-combined-imager

3. Rozliseni Imageru
MSG: 2 VS MTG: 3

Detekce a monitoring mlh — ve dne

SEVIRI RGB 24M FCI RGB 24M

= el

Opét Ize pouzit mikrofyzikalniho RGB
kompozitu, ktery je ve dne detailnéjsi pro

FCI vlivem lepsSiho rozliseni.
Gesky

hydrometeorologicky

www.chmi.cz Zdroj dat: EUMETSAT



https://www.eumetsat.int/mtg-flexible-combined-imager

3. Rozliseni Imageru
MSG: 2 MTG: 3

Detekce a monitoring mlh — ve dne

SEVIRI HRV (1x1 km) FCI VIS 0,6 um (0,5x0,5 km)

Navic Ize vyuzit VIS kanali atoiv
detailngjSim typu skenu, kde FCI opet
vyrazné vede.

www.chmi.cz Zdroj dat: EUMETSAT


https://www.eumetsat.int/mtg-flexible-combined-imager

4. Pocet kanalu Imageru
MSG: 2

VS

Disk Image Nominal Spectral = & Nadir Sensitivity to
Nominal Image 7 s,
p . & Coverage Channels £ E Pixel Size cloud physical
osition requency (copyright 22 5 5
m wn o km roperties
EUMETSAT) (hm) gl (k) prop
VIS0.6 | 0.56-0.71 optical thickness,
VIS08 | 0.74-0.88 amount of cloud
water and ice
IR 1.6 1.30-1.78 Cloud particle size
IR 3.9 3.48-4.36 and phase
o / -
0 WV 6.2 5.35-7.15 . mid- and upper
latitude , WV73 | 685-785 | & 3.0x3.0 level moisture
15 minutes =
and IR87 | 830-9.10 | g Top temperature
longitude IR97 | 938-994 | &
_[TR10.8 | 9.80-11.80
R 12.0 | 11.00- 13.00 Top temperature
IR134 | 12.40- 14.40
Nominal ~ Alternative | HRV 0.5-09 1.0x 1.0

Zdroj: Cloud detection and classification from multi-spectral satellite data.

FCI ma 16 spektralnich kanalu, tedy o 4 vice. VIS 0.4 a VIS
0.5 umoznuje generovat true color snimky, NIR 1.3 zlepSuje
detekci velmi tenkych cirrt, NIR 2.2 zlepSuje mikrofyzikalni
produkty, lepSi rozliSeni IR 3.8 zlepSuje detekci pozaru.

www.chmi.cz

MTG: 4

_ Spectel M et Sampling penes 550

ViIS0.4

VIS 0.5

VIS 0.6

VIS 0.8

VIS 0.9

NIR1.3

NIR 1.6

NIR2.2

IR3.8(TIR)

WV 6.3

WV73

IR8.7 (TIR)

IR9.7(03)

IR10.5 (TIR)

IR12.3 (TIR)

IR13.3(CO; )

0.444pm 0.060pm
0.510um 0.040pm
0.640um 0.050pm
0.865pm 0.050pm
0.914pm 0.020pm
1.380pm 0.030pm
1.610pm 050um
2.250pm 0.050pm
3.800um 0.400pm
6.300pm 1.000pm
7.350um 0.500pm
8.700um 0.400pm
9.660pum 0.300pm
10.500pm 0.700pm
12.300pm 0.500pm
13.300pm 0.600pm

Zdroj: EUMETSAT
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https://doi.org/10.1117/12.830220
https://www.eumetsat.int/mtg-flexible-combined-imager

4. Pocet kanalu Imageru
MSG: 2 VS MTG: 4

FCI RGB Cloud type

RGB True color
19. 7. 2023 13:00

Napf. tyto (a mnohé dalsi) RGB kompozity
se SEVIRI generovat nelze.
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5. Cool pristroj na detekci blesku
MSG: 2 VS MTG: 5

?

Lightning Imager

Data sice jesté nebyla uvolnéna ani
predoperativni, ale uz velmi brzy budou —
tak si MTG bod zaslouzi.

Zdroj: EUMETSAT

MTG 11 ma pfistroj Lightning Imager (L) umoznujici detekci
bleskl z geostacionarni drahy ve dne i v noci. MSG zadny
podobny pristroj nema.
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https://www.eumetsat.int/mtg-flexible-combined-imager

5. Cool pristroj na detekci blesku
MSG: 2 VS MTG: 5

MTG I1: kombinace FCI a LI dat

Zdroj: EUMETSAT

Gesky oo

. hydrometeorologicky
www.chmi.cz -t gieky


https://www.eumetsat.int/mtg-flexible-combined-imager

Vyhodnoceni
MSG: 2 VS

* Vyhodnocovali jsme pouze aktualni stav
MTG, tedy pristroje FCl a Ll uz na
vypustené MTG |1. Po zahrnuti dalSich
druzic MTG, predevsim sounderu by bylo
skore jeSte jednoznacnéjsi.

» Pfristroj Infrared Sounder na druzici MTG-
S1 a pozdéji MTG-S2 bude opravdu
revolucni. Zpfistupni informace z vertikalni
sondaze atmosfery az kazdych 30 min.

www.chmi.cz

MTG: 5

APPLICATIONS

Putting the S in the
first Meteosat Third
Generation Sounder

14/08/2023 3516 VIEWS 78 LIKES

ESA / Applications / Observing the Earth / Meteorological missions / meteosat third generation

Following on from the launch of the first Meteosat Third Generation weather satellite,
MTG-I1, last December, the focus is now on getting its partner satellite, MTG-S1,

ready for liftoff next year — and a significant milestone has been reached. The

satellite has been equipped with its main instrument, the Infrared Sounder, hence the
satellite’s name, and also the Copernicus Sentinel-4 instrument, an ultraviolet,

visible, near-infrared light spectrometer, or UVN for short.
Gesky oo
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Zdroj: ESA
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Zajimave snimky z
dat FCl na MTG I1
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FCI prachové vlecCky
jizni Afrika 12. 7. 2028

Zdroj: EUMETSAT
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https://www.eumetsat.int/mtg-flexible-combined-imager

FCI pozary a kourové vlieCky
Recko, Turecko 17. a 18. 7.
2023

Zdroj: EUMETSAT
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https://www.eumetsat.int/mtg-flexible-combined-imager

Dekuji za pozornost

Jindfich Stastka
>Ajindrich.stastka@chmi.cz
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