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Short introduction to the NIR1.3 channel 
(new channel with FCI)

The primary aim of measuring in this channel is getting information on such high-level phenomena (very thin ice clouds, 

high-level aerosol plumes) which usually cause weak signals. 

A dark background helps to see/detect weak signals. In the NIR1.3 channel the background is often dark. 

Strong absorption by WV

Standard atmosphere ï solar radiation 

does not reach the surface (at sea level)



The measured NIR1.3 signal depends on:

Å the reflectivity of the object

Å (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)

 

For a given WV profiles and a viewing 

geometry and object reflectivity: the 

signal depends on the height of the 

reflecting object.

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



Comparison with the most ñtraditionalò channels

VIIRS data, 26 December 2018, 11:20 UTC

NIR1.38 (0-30%) VIS0.67 (0-100%) 

IR10.8 (-50, +15 ̄ C)

NIR1.3 sees mainly high-level objects.

Expectation: It helps to identify high clouds.



Dark background helps to see/detect weak signals. With strong highlighting we see the weaker and weaker signals.

GOES East ABI NIR1.37 

highlighted in the

0 ï 60 %

0 - 40 %

0 - 20 %

0 - 10 %

reflectivity range

7 November 2023, 15 UTC

With the strong highlighting we strengthen lower level signals as well if they are present, (clouds,  surface). 



Colour Channel [µm] Physically relates to Smaller contribution to the signal
Larger contribution to the 

signal

Red NIR1.3

Optical depth,

Water vapor amount above the cloud top 

(+ angles) Ÿ

Cloud height (indirectly)

Low-level clouds, surface High-level clouds

Green VIS0.6 Cloud optical thickness Thin clouds 
Thick clouds 

Snow covered land

Blue NIR1.6 Cloud top phase 
Thick ice clouds

Snow covered land
Thick water clouds 

Information content of the components of Cloud Type RGB

Short introduction to the Cloud Type RGB
A new RGB which uses the NIR1.3 channel.



Colour beam Channel Range Gamma

Red NIR1.3 0 10 % 1.5

Green VIS0.6 0 80 % 0.75

Blue NIR1.6 0 80 % 1

Recipe of Cloud Type RGB, variant 1

The IR1.38 channel is very strongly highlighted.

Colour beam Channel Range Gamma

Red NIR1.3 0 10 % 1.5

Green VIS0.6 0 78 % 1

Blue NIR1.6 0 59 % 1

Recipe of Cloud Type RGB, variant 2

Two variants for the Cloud Type RGB recipe. 

(According my tests there are not much differences in the resulting colors. In our examples we used the first variant. 



VIIRS Cloud Type RGB 

and its components

15 November 2018, 12:31 UTC

Cloud Type RGB

NIR1.38, (0-10%), gamma = 1.5 VIS0.67, (0-80%), gamma = 0.75

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

Thick high-level 

ice cloud

Typical colours of Cloud Type RGB (approximation 1)

In case there is ñenoughò WV amount aloft surface and mid/low-level cloud tops

Thin high-level ice cloud 

above (snow/ice free) land/sea

Sandy desert Vegetated land Snow

Mid-level 

thick ice cloud

Assuming:

Å NIR1.3 sees only high-level clouds,

Å Thin, high-level ice clouds are only 

above cloud/snow-free surface 

Mid/Low-level 

thin water cloud

Mid/Low-level 

thick water cloud 

(large/small droplets)



Ci detection 

Dust-tal együtt

29 May 2018,12:17 UTC

16 August 2018, 12:37 UTC

VIIRS Cloud Phase RGBVIIRS Cloud Type RGB

VIIRS Dust RGB VIIRS Cloud Type RGB



Sea

Thick high-level 

ice cloud

Typical colours of Cloud Type RGB (approximation 2)

In case there is ñenoughò WV amount aloft surface and mid/low-level cloud tops

Thin high-level ice cloud 

above (snow/ice free) land/sea

Sandy desert Vegetated land Snow

Mid-level 

thick ice cloud

Thin high-level ice cloud above 

lower level clouds or snow

Continuous transition Assuming:

NIR1.3 sees only 

high-level clouds

Mid/Low-level 

thin water cloud

Mid/Low-level 

thick water cloud 

(large/small droplets)



Attention!

Thin cirrus clouds do not appear always red in the 

Cloud Type RGB.

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



Until now we supposed that NIR1.3 detects only the high-level phenomena (clouds, aerosol plumes).

Ÿ NIR1.3 helps to identify high-level clouds.

However, it happens that NIR1.3 sees also 

Å the mid-level clouds, high mountains; 

Å sometimes even low clouds, hills.

Ź

This may effect also the RGB colors.

In case the red component is ñconsiderablyò strong (due to the low WV amount aloft and the strong highlighting) then 

the color of mid/low level objects may be modified. 



Sea

Thick high-level 

ice cloud

Typical colours of Cloud Type RGB (part 1) 

In case there is ñenoughò WV amount aloft surface and mid/low-level cloud tops

Thin high-level ice cloud 

above (snow/ice free) land/sea

Sandy desert Vegetated land Snow

Mid-level 

thick ice cloud

Thin high-level ice cloud above 

lower level clouds or snow

Continuous transition

Mid/Low-level 

thin water cloud

Mid/Low-level 

thick water cloud 

(large/small droplets)



Sea

Thick high-level 

ice cloud

Typical colours of Cloud Type RGB (part 2) 

In case there is NOT ñenoughò WV amount aloft surface and mid/low-level cloud tops

Sandy desert Vegetated land on 

hills, mountains 
Snow on hills, 

mountains

Mid-level 

thick ice cloud

Continuous transition

Thin high-level ice cloud 

above (snow/ice free) land/sea

Thin high-level ice cloud above 

lower level clouds or snow

Mid/Low-level 

thick water cloud 

(large/small droplets)

Mid/Low-level 

thin water cloud



NIR1.3 separates clouds into two classes:

ÅñHigherò clouds - enough strongly seen by NIR1.3, to be able to modify their color in the Cloud Type RGB

ÅñLowerò clouds ï not seen by NIR1.3, or seen but not enough strongly to be able to modify their color in the Cloud Type RGB

Where is the height limit between these two classes?

Å Sometimes between high and mid clouds

Å Sometimes (much) lower 

We will see that the height of this limit varies in a broad interval (depends on location and time)

Å This can cause limitations/benefits



Cloud Type RGB Airmass RGBCloud Phase RGB

Thin ice and thin water clouds (with ñconsiderablyò strong red component) 

MTG FCI data, 28 September 2023, 12:40 UTC

The pink clouds are seen in WV7.3 but in 

seen in WV6.3 channels

Attention!

Not all reddish 

clouds/phenomena/objects 

are high-level thin cirrus 

clouds.

(red, reddish, pink, é)

This might be confusing.



NIR1.3 sees well the studied cloud,

VIS0.6 indicates partly thin, partly thick cloud.

NIR1.6 indicates water and ice clouds

FCI Cloud Type RGB

FCI NIR1.3, (0-10%), gamma = 1.5 FCI VIS0.6, (0-80%), gamma = 0.75

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

Thin/thick water clouds may appear 

pinkish/whitish in the Cloud Type RGB in case it 

is seen (enough strongly) by the NIR1.3 channel.

MTG FCI Cloud Type RGB 

and its components

13 January 2024, 11:50 UTC 



FCI Cloud Type RGB FCI Cloud Phase RGB

ice cloud

water cloud

Not good color contrast between thin ice and water clouds



FCI Airmass RGB FCI WV6.3

The studied cloud is mid-level cloud.
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VIIRS Cloud Phase RGBVIIRS Cloud Type RGB

1.5-2% NIR1.3  reflectivity values have already sensible effect on the RGB color.

VIIRS, 23 March 2022, 11:40 UTC

NIR1.3 can see the surface in case of very dry atmosphere. It can see even (snow-free) hills, not only high mountains. 



VIIRS NIR1.38, (0-10%), gamma = 1.5 ECMWF 12 UTC analysis Water Vapor amount 



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

VIIRS VIS 0.67, (0-80%), gamma = 0.75VIIRS NIR1.38, (0-10%), gamma = 1.5Snowy areas
VIIRS Cloud Type RGB 

and its components

11 January 2021 12:05 UTC

green and yellow snow 

The whole snowy Alps is 

seen by NIR1.3, but NIR1.3 

can turn green to yellow 

only where NIR1.3 

reflectivity reaches 

~5-10%, because the green 

signal is also strong.

The WV amount above the 

Alps was low. 


