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Short introduction to th8lIR1.3 channel

(new channel with FCI)

Theprimary aim of measuring in this channel is getting information on $ugh-level phenomena (very thin ice clouds,

high-level aerosol plumesyhich usually causeeak signals

A dark background helps to see/detect weak signals. In the NIR1.3 channel the background is often dark.
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Figure 6.4 Solar spectral irradiance (flux) at the top of the atmosphere and at the surface.




NIR1.3- solar channel scattering, absorptionabsorption is the dominant effect

The measured NIR1.3 signal depends on:

A the reflectivity of the object
A (integrated) WV amount above the reflecting object (cloud top or land/sea surface) along the slant paths (from the

Sun to the reflecting object and from the reflecting object to the satellite)

Sun

For a given WV profiles and a viewing Satellite

geometry and object reflectivity: the
signal depends on tieight of the
reflecting object.

Land/sea
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NIR1.3 seesnainly high-level objects.

Expectation: It helps to identify high clouds. IR10.8(-50, +15 C)




Dark background helps to see/detect weak sigiéts. strong highlighting we see the weaker and weaker signals.
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With the strong highlighting we strengthen lower level signals as well if they are present, (clouds, surface).



Short introduction to th€loud Type RGB

A new RGB which uses the NIR1.3 channel.

Information content of the components of Cloud Type RGB

: o : Larger contribution to the
Channel [um] Physically relates to Smaller contribution to the signal g E—

Optical depth,
Water vapor amount above the cloud tc
(+ angles) Y
Cloud height (indirectly)

: : : Thick clouds
VIS0.6 Cloud optical thickness Thin clouds | s

NIR1.3 Low-level clouds, surface High-level clouds

Snow covered land

Thick ice clouds .
Blue NIR1.6 Cloud top phase Thick water clouds
Snow covered land



Two variants for the Cloud Type RGB recipe.
(According my tests there are not much differences in the resulting colors. In our exampke=d the first variant.

Recipe of Cloud Type RGB, variant 1

 Red | NIR1.3 0 %
VIS0.6 0 80 % 0.75
NIR1.6 0 80 % 1

Recipe of Cloud Type RGB, variant 2

 Red NIR1.3 0 %
VIS0.6 0 78 % 1
NIR1.6 0 59 % 1

The IR1.38 channel iery strongly highlighted.




VIS0.67, (680%), gamma = 0.75

VIIRS Cloud Type RGB
and its components
15 November 2018, 12:31 UTC

1.6, (0-80%), gamma
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Typical colours of Cloud Type RGB @pproximation 1)

l n case there Is Anenougho WVlevalolauditops al o f
Assuming:
_ A NIR1.3 sees only higlevel clouds,
A Thin, highlevel ice clouds are only
Thick highlevel Thin high-level ice cloud above cloud/snovree surface
ice cloud above (snowl/ice free) land/sea

Mid-level
thick ice cloud c
Mid/Low-level Mid/Low-level
thick water cloud thin water cloud

(large/small droplets)

Sea Sandy desert Vegetatedand Snow




VIIRS Cloud Type RGB 2181257

16 August 2018, 12:3UTC
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Typical colours of Cloud Type RGB @pproximation 2)
In case there igienouglo WV amount aloft surface and mid/lowlevel cloud tops

Continuous transition Assuming:
NIR1.3sees only
high-level clouds
Thick highlevel Thin highlevel ice cloud Thin hightlevel ice cloud above
ice cloud above (snow/ice free) land/sea lower level clouds or snow

Mid-level
thick ice cloud c
Mid/Low-level Mid/Low-level
thick water cloud thin water cloud

(large/small droplets)

Sea Sandy desert Vegetatedand Snow




ABI Cloud Type RGB 10October 2023, 18:00 U :  fagiecm VIIRS Cloud Type RGB 10 January 2024, 11:52 UTC

Attention!

Thin cirrus clouds do not appear always red in the
Cloud Type RGB.



Until now we supposed that NIR1.3 detects onlyhigh-level phenomena (clouds, aerosol plumes).
Y NI R1.3 hel pdevdaouds.denti fy hi gh

However, it happens that NIR1.3 sees also
A the midlevel clouds, high mountains;

A sometimes even low clouds, hills.

Z

This may effect also the RGB colors.

|l n case the red component Is Aconsiderablyo strong
the color of mid/low level objects may be modified.




Typical colours of Cloud Type RGB fart 1)
l n case there Is Anenougho WVlevalolauditops al o f

Continuous transition

Thick highlevel Thin highlevel ice cloud Thin highlevel ice cloud above
ice cloud above (snowl/ice free) land/sea lower level clouds or snow

Mid-level
thick ice cloud -:
Mid/Low-level Mid/Low-level
thick water cloud thin water cloud

(large/small droplets)

Sea Sandy desert Vegetatedand Snow




Typical colours of Cloud Type RGB part 2)
l n case there Iis NOT Anenougho AN cudtopsnt &

Continuous transition

Thick high-level Thin highlevel ice cloud Thin highlevel ice cloud above
ice cloud above (snowl/ice free) land/sea lower level clouds or snow
Mid-level

thick ice cloud

Mid/Low-level Mid/Low-level
thick water cloud thin water cloud
(large/small droplets)

Sea Sandy desert Vegetated land on Snow on hills,
hills, mountains mountains




NIR1.3 separates clouds into two classes:
A fiHi gher <enoagh strondjlg seen by NIR1.3, to be able to modify their color in the Cloud Type RGB
A fiLower 0i noteerubg NIR1.3, or seen but not enough strongly to be able to modify their color in the Cloud Ty

Where is théheight limit between these two classes?
A Sometimes between high and mid clouds
A Sometimes (much) lower

We will see that the height of this limit varies ibm@ad interval (depends on location and time)
A This can cause limitations/benefits



10739 Stuttgart

Thin ice and thin ' o =

pang o LN e Attention!

clouds/phenomena/object
are high-level thin cirrus
clouds.
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FCI NIR1.3, (0-10%), gamma = 1.5 FCI VISO0.6, (0-80%), gamma = 0.75

Thin/thick water clouds may appear
pinkish/whitish in the Cloud Type RGB in case
IS seen (enough strongly) by the NIR1.3 chan

MTG FCI Cloud Type RGB
and its components
13 January 2024, 11:50 UTH

NIR1.3sees well the studied cloud,
VISO0.6indicategpartly thin, partly thick cloud.

NIR1.6indicateswater and ice clouds
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Not good color contrast between thin ice and water clouds
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FCI Airmass RGB FCI WV6.3

The studied cloud is midlevel cloud.
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VIIRS, 23 March 2022, 11:40 UTC

NIR1.3 can see th&urfacein case of very dratmospherelt can see evefsnow-free) hills, not only high mountains.

VIIRS Cloud Type RGB | VIIRS Cloud Phase RGE
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1.52% NIR1.3 reflectivity values have already sensible effect on the RGB c¢



VIIRS NIR1.38, (0-10%), gamma = 1.5 . ECMWEF 12 UTC analysis Water Vapor amount
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Oyl VIIRS VIS 0.67 (o 80%) gamma =0.75 [—_ BB son
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Snowy areas B L4
VIIRS Cloud Type RGB p
and its components

11 January 2021 12:05 UT

VIIRS NIRl 38, (0-10%) gamma = 1.5
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green and yellow snow

The whole snowy Alps is
seen by NIR1.3, but NIR1. S ‘ P 5N Ny A s
Can turn green to ye”OW — }!_ | 2 e $’ wms-‘?"_m! 8 12 16 20 24 28 % aletlo W « 5.8 o'as'a 7'2;2 o 92 ‘ ‘ F - i s 5 .~;'a.7a 1‘5.8:1" sk 'E‘e s'z 96 160
only where NIR1.3 — ‘ : § TV e o i e
reflectivity reaches
~5-10%, because the gree
signal is also strong.

VIIRS NIR1.6, (0-80%), gamma =1

The WV amount above th
Alps was low.




