-:-_-_,__fﬁMeteosat solar channels

jose.prieto@eumetsat.int
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Which IMAGE 1s VISIBLE ?
[ 100




Which IMAGE 1s VISIBLE ?
[ 100

0.6pun Soho

Most images are visible. fewer are SOLAR (& EumETSAT



SEVIRI CHANNELS

Properties
Channel Cloud Gases Application
HRV 0.7 | Surf | |
VIS 0.6
VIS 0.8
NIR 1.8
IR3.8
WV 8.2
WV 7.3
IR 8.7
IR 9.7
IR 10.8
IR 12.0
IR 13.4

|
7
i
z
=
@
£
58}
!
|
|
i

ADSOIPLON <ememrmmemememenemenenea> Scattering




SEVIRI channel similarity
| 100

< solar = «3.9> € thermal -

Channel 1 2 3 4 = 6 i 8 3 10

O W 00 = hoLh b W kS

[

i1

*Solar channels 0.6 and 0.8 um are very similar
*Those two channels are dmsn:r_'nlar of 1.6 um

-All threehavea.low co onwitht "f‘fthmml |

ﬁf“”
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RADIATION and MATTER

[ 100
SN ‘/
R i
Geometric . = z;yslzi};TION
SCATTERING

(& EUMETSAT

Mleteasat salar channel s



RADIATION and MATTER

Wi i
Cloud (VIS) i
(zages
Cloud (MW)
By
\‘/
®
. Ravleigh
Geometric .\ el
ABSORPTION
SCATTERING
(S EUMETSAT

Mleteasat salar channel s



RADIATION and MATTER
[ 100

Cloud (VIS)

(Fazes
Mie area Cloud (MW)
Ram (MW) \ |
LR
Cloud (IE) = . =
| S
' Ravleich
Geometric .\i ayleig
SCATTERING ABSORPTION
(= EUMETSAT

Mleteasat salar channel s



Top of the atmosphere:

Rallected solar
radiation
i 107 W m =2

Reflectors

Cloud G
Land
Plankton
Ocean
01l slicks
Humidity
Aerosol
Air

solar + thermal=0
WiEgi

Incoming solar Qutgoing longwave ‘
radiation radiation 235
M2Wm? 235Wm-2

Emilted by the ;

atmosphere ‘ /. Atmospheric
window

165 J{.ﬁ;‘ 4 %0

67 Absorbed by the
‘ almosphere

Latent

.rt' ool

r

bt asdwww laromasa sov oares brockmee'clonds and emersv hapl

(= EUMETSAT

o



Top of the atmosphere:

Clagszity the Reflected solar
E radiation

reflectors: i 107W m-2
Rayleigh o7
(Geometric
Mie

Reflectors

Cloud G
Land
Plankton
Ocean
01l slicks
Humidity
Aerosol
Air

Which 12 not areflector |

solar + thermal=0

| LU

Incoming solar
radiation
MU2Wm'e

Outgoing longwave ‘
radiation 235
ZI5W m-2

Emilted by the ;

i
atmosphere d /. Atmospheric

window

165 J{.ﬁ;‘ 4 %0

67 Absorbed by the
‘ almosphere

Latent
24 noal

-

hitp ' asdwww laromasa sov oares brockmee'clonds 3

s

| emermy himl]

(= EUMETSAT

o



Earth Surface Channel 01 (VIS0.6) Clouds

— R __ Highreflectance

Sun Glint thick clouds
Snow
Desert

thin clouds over
land

Bare Soil

Forest
thin clouds over

ocean

Ocean, Sea

jEEDL MSE=1 81 X1

31-October2003. 1130 UTC.

T 03304 113680

Low reflectance

(& EUMETSAT

Meteosat solar channels



Earth Surface

Sun Glint
Snow

Desert

Gras, Rice fields
Forest

Bare Soil

Ocean, Sea

Channel 02 (VIS0.8)

[ 1 []

Meteosat solar channels

Clouds

thin clouds over
land

thin clouds over
ocean

L= S L

Low reflectance

(& EUMETSAT



Earth Surface Channel 03 (NIR1.6) Clouds
P __ Iigh eflectance
Sun Glint
Sand Desert Water clouds
(small droplets)
Water clouds
(large droplets)

Gras, Rice fields
Ice clouds (small
Forest particles)

Bare Soil
Ice clouds (large

particles)
Snow
Ocean, Sea

Low reflectance

" 31 October 2003, 11:30 UTC

(= EUMETSAT

Meteosat solar channels



SOLAR IMAGES
[ 100

0.6 pm albedo scale:

Cb Snow Sand Shallow or broken cloud Ocean

CLOUD ALBEDO is the result of:

-optical depth= concentration * particle section * layer thickness
-liquid or ice (phase)

-crystal shape

(& EUMETSAT



SOLAR IMAGES
[ 100

0.6 pm albedo scale:

Cb Snow Sand Shallow or broken cloud Ocean

CLOUD ALBEDO is the result of:

-optical depth= concentration * particle section * layer thickness
-liquid or ice (phase)

-crystal shape

Small droplets more reflective? More section for the same amount

P T
ST

section=4 section==8
volume=8 volume=8

In addition, smaller droplets are more efficient reflectors (& EumeTSAT



SOLAR 1mages characteristics
| O [ g

-Shades: oblique sun, vertical structure. Reflective boundaries

-Texture (local standard deviation): cloud type. Sc from St

-Clouds versus dendritic more permanent Snow

-Thin Ci: frequently not detected, more visible over ocean. Better in IR

(& EUMETSAT

MWeteosat solar channels



Which mountain range is this?



c 1..'-r ! . g - -
Ileteozat? Lilantic Ocean aronnd -10E -13W, 2011-05-31 15 TOTC

Which mountain range is this?




| can not believe my eyes
[ 100

Which cell 1s darker: Aor B ?

Meteosat solar channels

(= EUMETSAT



Combining solar channels

IRAE;

EUMETZAT 200102400 1500 Single Ch

Ideteozat solar channels



Combining solar channels
EUMETSAT 20910040 £500 'I.:Tl:hw.-i-;- '_.I-_ ._- '.._-‘
iZ ﬁ“:-" =2 \#ﬁ B waet g <

(& EUMETSAT




Combining solar channels

FUMETSAT 20114020 ghe Charnel 1 '1'*‘_" ;

A 1500 Sirghe Channed 2

w




Combining solar channels

EUMETSAT 20114240 Farnel 1 =¥

1500 Seghe Charnel 2

(& EUMETSAT
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ELMETEAT

Combining solar channels

= *""
I ’l"

Chewrnel 2

g Chasrned 1
-

¥
]
a
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@
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ClnaTEat 30







Combining solar channels

EUMETSAT 201140




Chl filters out land

.““J‘“»,x—f-’?ﬁf i :

shases: liguid from ice

Meteosat solar channels: displavs



Exercise: how was this image produced?
[ 100

a. Colour
enhancement
based on channel 2

b. Colour cmnpﬂsite
channels 3-2-

c. Colour composite
channels 2-2-1

d. Colour composite
channels 1-2-1




Exercise: how was this image produced?

a. Colour
enhancement
based on channel 2

b. Colour cmnpﬂsite
channels 3-2-

c. Colour composite
channels 2-2-1

d. Colour composite
channels 1-2-1
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Solar channel differences over land

L]

=
VISO0.8 - VIS0.6 Meteosat 2011-05-1009:320 UTC

*VIS0.8: higher land surface contribution. especially
over vegetated arcas

*The difference can be sliced to remove cloud. by
restricting to high values (+25% ... +50%)

Meteosat solar channels



Pixel reflectivity : scale problem
L 0O

pixel stze

LA iy
)

Ll
FLangportis

-y

J

15% difference of albedo diffetences Q. EUMETSAT




Vegetated and dry soils

| MW
MSG SEVIRI Ch.1 | MseSsEVIRICh2
{
) NOAA AVHRRCh1 |/ | NOAA AVHRR Ch2

¢ 7 i ”,' /L'
* ek roanes
50- . l g[

=
Z
«
—_—
=
=
g
== A
b vegatation
niﬁ—w
0.4 0.5 0.6 0.7 [ ] 1.4

WAVELENGTH (MICROMETERS)

(= EUMETSAT



Desertand tropical forestin the solar channels
| O O

2 (wertical) ve (horizonial) 1

Vegetationindex = (2-1)/(2+1)
(= EUMETSAT

Meteosat solar channels



Exercise: identify the clusters in the 0.6 and 0.8 pm channels

2-1 (vertical) ve (horizonial) 2

4=
5
Ideteosat-5 = L
E.GE Matural =
ey Ll
colours
2008-04-06 0
121T1TC 15

(& EUMETSAT



Exercise: identify the clusters in the 0.6 and 0.8 pm channels

2-1 (vertical) ve (horizonial) 2

rJ

4=
s[5
Ideteosat-5 = L
E.GE Matural : E"
colours
2008-04-06

LR




LAND SURFACE ANALYSIS
SATELLITE APPLICATIONS FACILITY

Home landsaf.meteo.pt

The scope of Land Surface Analysis Satellite Applications Facility [L5A 5AF)
is to increase benefit from EUMET SAT Satellite (M5G and EP5) data related

L] Land
Land-
® Atmosphiere
inferaction
Biosphenc

.l'-.lr‘_._:' lications

The LSA SAF
performs

* R&D

F |-_|.__|':l:'|.'_'.

Operational

Actralies

@ Gensration
® Archrang
#issemination

af land surface related products.

Latest News:

L] Important M Archie syslem maintenance S88 mors
® Important IM Archive system maintenance. g8¢ more
® Information LSA SAF Outage see more

® Information LSA SAF Outage s8¢ morg

® Update MSG Images gae more

LWL LY VIadL OVl wilOalillel s

Product Development Status:

MSGISEVIRI based products
Wild Fires

Fire Radiatrve Power - GRID

Vegetation Parameters

Snow Cover

'

Other

Albedo
Surface Albedo
MSG Ten Day Surface Albedo

Land Surface Temperature

Down-welling Surface Fluxes

Daily Downward Surface Shofwave Flux
Dradly Downward Surface Longwave Flux

Evapotranspiration




Land SAF “LST” product
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1.6pumn reflects better than 0.8pum on diy ground,
but worge in vegetated areas

(& EUMETSAT




/-}‘«qnn wa (horizonisl) 3

(h3-Ch2

i : Clr2

Now, 2-1 1 vertical. Your tum!

21 {wertical) va (horizonial) 2

1:|.
{_-I:l.
S
e e
wikps v
il . Ch2
P a0 &0 " 1m0 120

1.6pumn reflects better than 0.8pum on diy ground,
but worge in vegetated areas

(= EUMETSAT




/-}‘«qnn wa (horizonisl) 3

A

e s
=il ‘_.|_|
] U .
e :
«|T D

4 090 1 L

o B i &)

- 20 40 B B fo0 120

Now, 2-1 1 vertical. Your tum!

21 {wertical) va (horizonial) 2

CBrrA
= D
el by
L T
Gt
e
Foi 40 B 0 100 ]

1.6pumn reflects better than 0.8pum on diy ground,
but worge in vegetated areas

(= EUMETSAT




/-}‘«qnn wa (horizonisl) 3

i Composile imagw
= » ¥ .-'. r

AR 3

-
Sk -

Index (3-2)/(3+2)
B {dryi=12%
Z (vegetated)=-20%

g 3% 3
(h3-Ch2

Cl

Bt -
| ]

Now, 2-1 1 vertical. Your tum!

21 {wertical) va (horizonial) 2

i I .
i B A IBn{ddex f"ﬁ%’fﬂj
12 EE I-_"f = 0
1= i D i (vegetated =400
B s

O
6 []
o2 e
- fE % '-_.
o m; ST
l":s ; Ch2

x 40 B L] [i ] ]

1.6pumn reflects better than 0.8pum on diy ground,
but worge in vegetated areas

(= EUMETSAT




Which kind of soil or cloud is at the arrow point?
Wi i

S gl ' Y mod
| e i (2 AT 0 .
) .' gl ;' J\.h.-. '_T _.y.f- ."Rﬂ;&. - I.,‘:I. g _|. i
Gg r T bt - ! ""F""f'*
o ,E. . ¥ 1i".-_nh' L L

Sand
Glass
Cirrus
Smoke

Litter

Meteosat HRV 2010-May-08 12:00

(& EUMETSAT



Vegetation monitoring

May 2011 Fice fields flooded

e

1 *
it
-

- II-"_

Rice fields

>
-

Aug 2003

Metenzat Watural EGE

(& EUMETSAT

31
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Astronomical factor 46500 (sun apparent size)
[ ] D D Mztzosat solarchannzis

- |
1 m’ s 1DR. )4555{: mi)
6000 K

\

scattering
"\\ o um  Kelvin
— 06 1800
'll'u
b N 0.8 1300
\
\ 16 750

39 350
@ 52 230
+This factor explains the brightness difference between sun and moon (together
with moon albedo), or between sun and bright cloud.

*Asradiation expands in space, it gets the energy density of black bodies at
much lower temperatures than 6000 K

*The solar radiation reflected by the Earth is equivalent of an emission at lower 2
temperature. Earth radiation competes with the sunat 3.9 um Q EUMETSAT



Emission sources in the solar channels |
| | W 3¢

Thermal impact on reflectivity at 1.6pm

s




Emission sources in the solar channels |
Wi

Karthala Met- 8, 29 May 2006, 12:15TUTC
Matural colours EGE 1 &pm 0. 8pm 0. 6pum

Thermal impact on reflectivity at 1.6um

Increme insignal (% albedao)

AR ¥ T == T 7 ¥ ¥ e |

o IC\,. ,Jw ke 2 ‘:‘ 1"
\'.'lﬁ a ar J"J .“‘- -JJ dd}\r]\]:‘v.'l\’: !}\_ ‘-)‘J.

reflectivity” cosiuel a1)

*Very hot sources (e.g. lava ) emit as much as the sun contribution and
enhance 1.6um signal

*Sun contribution at 1.6 pm is equivalent of a black body at 750K
*Big fires can be detected at night at the 1.6pm channel (& EUMETSAT



NIR 1.6 is solar reflected (plus emitted) radiation
| | Wi i | <

750 K (1.6um)

240K (cloud) or 300 K (ground) 35%




NIR 1.6 is solar reflected (plus emitted) radiation
| | O 0

E S :

730K (1.6um)

240K (cloud) or 300 K (ground) 35%

Emission o Scattering :
Which contribution 1s usually bigger, “E'mitted or *S’cattered ?

(= EUMETSAT



NIR 1.6 is solar reflected (plus emitted) radiation
| | O 0

730K (1.6um)

240K (cloud) or 300 K (ground) 35%

Emission + Scattering

Which contribution 1s usually bigger, “E'mitted or *S’cattered ?
S/E > 107 duetoPlanck’s strong dependence on temperature for scene T (kelvin) << 14400/ (jum)

(& EUMETSAT



Cloudin the solar channels

e L D

ch3 ch? chl compaosite

Vegetation
Thin cloud above vegetation
Thick cloud

Scene 3" is a weighted average of scenes
“27 and 4" with the cloud fraction

0.8um is the most reflected radiation by
cloud or vegetation. not by dry grounds

(1.6um) _
Ice cloud is less 1.6um reflective than liquid
cloud

35

fEiNuEy HEBAREER

: o L - = -~ .-"- -

- B g = Y i

E._ "’V‘K.."&.;f A e xr."\.._ _;ﬁ Fa
T—




> ' o a7
' Non-Lambert scene

Lambert's approximation
—

.""-.___l- " I .". - ¥ .-.. - 3 . : \"- )
- x‘: N TN - g Dav-night boundary

F " L | 5
*Lambert: same brightness close and far from the boundary of a spherical target
*Lambert examples: rough ocean surfaces or snow, non-directional reflection
*Non Lambert: desert surfaces or sun glint on oceans, directional reflection

(& EUMETSAT



Scattering albedo




Scattering albedo




Scattering albedo




Scattering albedo




Scattering albedo




Scattering albedo

3

/';J\Edﬂ ) \5

= B(A.T) / I, cosf

I,. cose.S. albedo,.

_[ Wi 38

50%anb Saticlife 6 60%: central pivel
30%
@peﬁpheﬁc pixel

() /t= Solarpower reaching the satellite sensor

(& EUMETSAT



Scattering albedo

30%: sub-satellite 6 60%: central pivel
30%
B
14; :.:.: petipheric pixel

/';J;dﬂ ) \5

=t B(1.T) /I, cos?

I 5 cosh S albedo () /t= Solarpower reaching the satellite sensor

Does albedo dependonillumination &

YES., as shown by the formula

NO. it is a surface characteristic (& EUMETSAT



NDVI dependent on sun elevation
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For land locations.

there is almost forward-backward symmetry

Ertiirk:, Barbosa (2004)
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Phase and size impact on 1.6pum retlectivity

Bidirectional Reflectance

Bidirectional Rafleciance

1.00
095
050
085 [
0.80
075 L i ; i .
0 200 400 600 800 1000
Effective Size (um)
’-.::msﬂ , =l®, py=cosB0
0.6 : r y =
5 = F
R
= 4
g e R
B0O 1000

[ 100

: i

L (b)  liquid e P
E_ 045 ,_/’ .'—':_'-'aium B
2 A G

_,-/f'a g J o

g E ,"’f/t' o '-“_,[‘; B pm
& R Ll e woum I
é’ L3 3 f-*.—",—f" 12 pm
Qo v S i
o st 16 um

_ - ST 20um

gty A &l T . .
0.0 0.2 0.4 0.6 0.8 1.0

Reflectance (1.6 pm)

sfc. albedo = 0.04

*Phase: for the same water content. ice crystal

clouds are less 1.6um-reflective than water
droplet clouds (35% and 60% respectively)

*Size: 3.9 um (Mie region) is most sensitive to
crystals’ or droplets’ size. Dependence is lower at

1.6um and much weakerat 0.8um

(2 EUMETSAT

Meteosat solar channels

40



Towards 1ce and size vertical profiles

1.6 albedo (%) versus 3.9 albedo

10O

{# e 10 S
ﬂé O risesoricee 20 ;:D The pure ice particles (blue) turn bigger and more
}.* ek liquid at lower levels (cvan and magenta):
-4 o) =
i L e —
---------------------------- 50 E | &  SIZE: Bigger ice particles reduce reflectivity
--80- g PHASE: Mixing with liquid droplets increases
- 70 g reflectivity
..... S g
S ™  Look at the graph:
391 L -1.6um (vertical) is more sensitive to..

(= EUMETSAT

Meteosat solar channels



Towards 1ce and size vertical profiles
10

1.6 albedo (%) versus 3.9 albedo

&

ﬂ# O ben s 20 ;:D The pure ice particles (blue) turn bigger and more
}.* 4= | liquid at lower levels (cvan and magenta):
> @) -
=L ; ? 40 —= )
s --50- E 2 SIZE: Bigger ice particles reduce reflectivity
L -50- g PHASE: Mixing with liquid droplets increases
- 70 g reflectivity
___________________________ 0 g
P e M~  Look at the graph:
S 3.91[111 .2 -1.6um (vertical) is more sensitiveto.. SIZE
0 5 10 13 20 26 X -3.9um (horizontal) 12 more gensitive to PHASE

(= EUMETSAT

Meteosat solar channels



e011-03-2814.30 10.8um channel, colour scale for BT (in *C)

*Dissolving-cloud albedos at 1.6um and 3.9um show a higher correlation
*The cold ice cloud tops show less variation in the 3.9-albedo
*The liquid tops vary fasterin 3.9-albedo than in 1.6-albedo
*1.6 is ice-size sensitive, 3.9 is droplet-size sensitive (@ EumETSAT
et chant cRlRTain ot



[1.6um versus 3.9um] reflectance technique (convection)
24 May 2010: 1200UTC

b ; %4

. =




NIR 1.6 retlectivity
ERNE 100

*O O 1.6pm: crystal size

MNatural colours BGB

L, increasing reflectivity

< Cyan colour in the natural RGB marks the presence of ice crystals.
A but isNOT an indicator of CONVECTIVE severity. related to small crystals.

Cyan is more for areas of probable STRATIFORM precipitation

(& EUMETSAT



Ice cloud
| O 0

sxHBHEHE8BEBBE0LS8

Thin cloud increases the reflected signal for non-reflective grounds

(& EUMETSAT




Classitying 1ce cloud

[ 100

Large ice particles
Ice
Smallice crystals

et chant cRlRTain ot

45



Cloud Phase (Ice and water)

[

Ice clouds

Cloud phase classificatio

Meteosat solar channels

e

L AT

} NIR1.6-VISO

nusing SEVIRIRG
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#Where yvou learn how to tell a cloud from a forest
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#Where yvou learn how to tell tomatoes from rice
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7 Where yvou learn how to find ice on planet Earth
~Sun glint

#Where vou learn to avoid squinting on satellite images
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Sun glint, wind and rough surfaces
D D 53

Incident Reflected
wave Q\ v . I I
B *Sun glint (strong specular sun reflection to the satellite)
occurs fora particular geometry Sun-pixel-Satellite, inan
[ v area of 1000 km across (geostationary satellites)
% *Forareas far from the sun glint zone, a weak wind
increases surface roughness and the solar scattering to the
Back scattered .
componert satellite on the sea surface.

Staghtly rough surface
*In the sun glint zone itself, the wind decreases the

scattering to the satellite.

~

*A strong wind can increase reflectance by generating:
Rough surface -foam

-jet depression and droplet condensation
-bringing dust from land into the see

Ocean reflectivity | Sun glintarea Far away
by\at

No wind High
Moderate wind Medium Medium
Strong wind Medium High




Rough surfaces due to mistral

NN .
Met-8, 14 February 2005, 13.45 UTC Met-8, 14 February 2005, 13:45 UTC
Channel 12 (HRV Channel 12 (HRV. enhanced)

(& EUMETSAT

Meteosat solar channels



Sunglint

Dark area inside
the sun glint area
suggests strong
wind

(west of the Strait
of Gibraltar)

Low mountain
range channels the
wind

(& EUMETSAT




Sunglint

[
-

BhEs

c-Jtn.Jl
'1'“* »

\

Meteosat® 2011 forgat t_he date. ..

Meteosat solar channels



Sunglint

c-Jtn.Jl
*'Ft.w
N
Meteosat®, 2011 forgot the date 2011-02-01 1500 TTTC
RGB Natural (& EUMETSAT

Meteosat solar channels
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#Where you learn how to escape from a fire
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Image contrast for smoke or dust in solar images

[ 100

O

Early moming atE

*The solar radiation reflects rather forwards on smoke
particles. comparable in size to the wavelengths (Mie)

*Similarly for a.m and p.m. conditions, except for factor

forward/backward

*At East in the early morning or West in the late afternoon
Late aftemoon at E the image contrast by dust is strong (forward direction)

MMeteosatat 0F longmtude

(2 EUMETSAT
Meteosat solar channels



Solar channels: aerosol observation
D D 59

-

Dust storm over the Red Sea
MSG-1,25 June2003,10:00UTC
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Pastures burning and deforestation activity in Bolivia

| O [ g

sunrise sunset sunrise
4rF007 11:15 (1 of 78) - - FrAI0T 10:45 (35 of T3) S " gl PN 1052007 14:15 (T2 of T8)
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3-6 September 2007, Meteoszat-9
Around sunnize and sunset times for central zouth America

Assuming no major smoke sink or source in 24 hours. the intensity difference is due to
directional reflection (asymmetry factor)
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2010-08-21 4015 10TC

Rayleigh Scatlering Mie Scaftering Mie Scattering,
largar particles

= [wraction of incidant light
*Smaller wavelengths prefer forward scattering

*Blue-cvan colour dueto 1.6 um Favleigh scattering
*Scattering intensity higher in the westem late afternoon

(& EUMETSAT




2010-08-21 4015 10TC

Rayleigh Scatlering Mie Scaftering Mie Scattering,
largar particies

= [wraction of incidant light

*Smaller wavelengths prefer forward scattering
*Blue-cvan colour dueto 1.6 um Favleigh scattering
*Scattering intensity higher in the westem late afternoon

What if smoke particles were smaller?
More contrast?
Fedder or bluer in this EGE hue?

+eoonttast -contrast

+hlue

vy

+red

(& EUMETSAT




2010-08-21 4015 10TC

MO0

Rayleigh Scattering

Mie Scattering Mie Scatlering,
largar particles

= [wraction of incidant light

*Smaller wavelengths prefer forward scattering
*Blue-cvan colour dueto 1.6 um Favleigh scattering
*Scattering intensity higher in the westem late afternoon

What if smoke particles were smaller?
More contrast?
Fedder or bluer in this EGE hue?

+hlue

+red

+eoonttast

-contrast

vy




Sun glint and dust

ch3 chZ chl composite

e e e

Dust over land
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Sun glint hides the dust signal (sunset on the West)
[ 100

At the western Atlantic. -58E.18N dustoverocean (C-D). obscured at late p.m by coincident sunglint

Meteosat-8 2009-07-03 1330 UTC, day

*—Jlla A g hf’”’u J\.,j J*’

BEE

-

Meteosat-8 2009-07-03 1030 UTC, sunrise Meteosat-8 2009-07-03 2030 UTC, sunset
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Ash or smoke is smaller than dust

2010-06-23 03430 TC Dust over Bad Sea

—cmioke
dust

L DEDE 1 1214186 4

-
2010.12.03 10UTC Hais fre ash plime (% abodo) (= EUMETSAT
Plume maximma: 20%:.13%, 3%



Clear and cloudy locations (26-Apr-2010 10:45, 9 neighbours)
Wi i -

*Solar: scale 0% - 100% albedo

100 < — __,-’--—-5__,-/"--.\5 :
— S *For the clear (drv) scene. 0.8um provides
et T — —ALE
i the strongest reflectance
ALB2
5:| T ____,t’.-"‘h-..l/---‘- -i..E?r .
*Forcloud over London. 1.6um is weakest
—ALE12
*HRV is average of the solarchannels 0.6
" » — e and 0.8um for land. but above both for
Madrid London cloud cover
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Implementation of the EUMETSAT Geostationary Programme
1977 2003 2018

1 observation missian-
JUVIRELE S channels
-Spinning satellite
1 ton

2 observation missions’
-SEVIRE 12 channels
-GERB

- Spinning satellite
2 ton

4 observation missions:
-Combined Imager 16 chann
- Infra-Red Sounder
- Lightning Imager

-J-axis stabilised satellite(s)
3 ton

... towards 60 years of operations ... Coordinated with atmospheric
chemistry from GMES Sentinel 4

(& EUMETSAT
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Third generation solar channels

[ I 15 =
Water vapour
Aerosol. true colour over land Thin cirrus
1=VIS0.4 2=VIS0.5 3=VIS0.6 4=VI30.8 5=NIRD.9 B=NIR13

Spectral Irradiance (W/m2/nm)

25

1.5

Solar Radiation Spectrum

uv 'U:sihle: Infrared  —=

I
i i Sunlight at Top of the Atmosphere
I
I

5250 C Blackbody Spectrum

v

Radiation at Sea Level

Absorption Bands

H;0
2 C0y H30

250 500 750 1000 1250 1500 1750 2000 2250 2500
Wavelength (nm)

T=NIR1.6 8=NIR2.2

Cloud microphysics

(& EUMETSAT



Aerosol, ocean colour, flooding
[ 100

0.4 0.5 0.6 pm
MODIS 20061124 12:20
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EXERCISE: Solar versus IR
June image at midday

Which panel 1s solar?
Which panel 1s thermal?

(& EUMETSAT



EXERCISE: Solar versus IR

June image at midday
Which panel 1s solar?
Which panel 1s thermal?

Think of temperatures
and reflectances for
water bodies, land and
cloud

Retlectance order:
water — land — cloud

Temperature order:
cloud — water — land

So the first image 1s...7
The second 15... 7

(& EUMETSAT
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