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Purpose / Objectivg | | | Training for Nighttime and
* Assessment of Nighttime and 24-hr Microphysics RGB 24-hr Microphysics

imagery in aviation operations with high latitude users. * Region specific modules

* “Quick Guides” forusein |
Benefits of LEO RGBs in Operations at High Latitudes operations as reminder

¢ MUlti‘SpeCtraI COmpOSite imagery (|e RGBS) ° Reference to EUMETra|n lllllllll
 Efficient analysis of fog/low cloud for aviation and UCAR/COMET
nowcasts & short-term forecasts sperr
* Fills observational void left by radar and in-situ resources
 Improved spatial resolution; Better viewing angle vs. GEO R e e

RGB Might-time Microphysics Product - What is used in the composite and what does each color represent?

+ Utilizes MODIS &
VIIRS
channels/channel
differences:
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« Thicker = more red

=] Fogand low cloud pattern is similar due to use of 10.8-3.9 spectral difference, but the optical i

Why is the Night-time Microphysics RGB Imagery Important? thickness and thermal information provide even greater contrast between the fog and low
The distin
t==

° °
Color Band / Band Physically Relates to.... Little contribution to Large contribution to
ntroduce s in preparation for future -R an 5 Tom (oo
Red 12.0-108 Opt'_ml Depth _ _Th'" c":'_Uds _ Thick clouds i The dull appearance and lower contribution of red (optical depth) J
7 _ Green | 10.8—3.9 | Particle Phase and Size ;:e;;artmles; surface (i.e. cloud ';Maartirli IIIIIIIIIIIII i i ks 1 1 i et o v o et e ) T.
y i 1R x } i Blue |10.8 Temperature of surface | Cold surface Warm surface The 10.8-3.9um imagery does not distinguish fog from low clouds.
‘ - ; 3 \ Example RGB Night-Time Microphysics Imagery from VIIRS - 2013, October 20
~ . . . = T ]
N What should | be looking for in the imagery? However, relatively thin fog near the surface tends to This image is an example. The RGB shows fog in a dull aqua to gray coloring a e~ b, T
b have less green and red contributions, and the resulting affecting the coast of Canada to Washington State. ¢ N

louds in warm climates tend to have agua

og and low ve
or light blue areas in the RGB. This appears very light
green in colder climates because the 10.8 thermal

el used for the blue band contributes less

B color in these areas can appear to have more of a
le coloring in warm climates and more of a light tan
in cold climates (see reverse side).

- Fopat i Red color indicates thick clouds. Oranges and yellows are
EHIﬁm,WHﬂ climate a su'lime..m imate » . .
Low clouds, warm climate Low clouds, cold climate 0 mid-level clouds. Low clouds appear in shades of light blue or

Essentially, there is slightly more blue (temperature) light green, depending on warm or cold temperature
Ing than red (thickness), but of most significance is that the contribution.
10.8-3.9 difference product will look similar to the agua green has been reduced because the 3.9 channel is
blue areas in the RGB. However, the RGB and 10.8-3.9 seeing some emissions from not only the thin fog but
product will differ in some cases, such as when douds & surface as well. Hence the 3.9 channel is warmer A dull aqua to gray
are above the surface (see reverse side). These low i . L
) - and the difference from the 108 is less in this near coloring occurs (decrease
Couds above the surface appear in shades of nf.and surface fog event, resulting in less green-coloring. This i ipen connibution
light green as they are higher and tend to be colder, change in green helps to distinguish fog fram low 4 5
which means less blue coloring. Mid-level cloud colors clouds. compared to “Low Clouds”
lean toward green (thin, less red) to light brown (thick, area) when observations
more red). What are the things to watch out for? of fog with low ceiling and
For fog and low clouds the thickness may vary, The 3.9 channel is subject to noise at very cold Lt
therefore the RGE green and red contributions also temperatures. Fog at high latitudes in winter may have
AN, 6 o a’ vary. Thick cloud or fog that extends above the surface noise in the pixels representing fog. Similarly, the Bespurces:
W QD % L oW St rat us 7 "‘_’ may have nearly equal amounts of red and blue depiction of very high, cold clouds (i.e. cumulenimbus This guide provides a highlight of the Night-time Microphysics RGB product as quick reference. Operational applications
2 PN e g2 contributions with large amounts of green in the RGB. tops) will have yellow pixels mixed in areas of dark red of RGB imagery can be seen on SPoRT's blog site (http://nasasport wordpress.com/). A primer of the RGB imagery
> VA A This combination produces a color as we might for this RGB due to the 3.9 channel noise at such concept can be found at the UCAR/COMET MetEd website (https://www.meted.ucar.edu).More in depth information
expect for low clouds or fog in warm climates. ~ temperatu res. can be found at EUMETRAIN's website (http://eumetrain.or
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2013/14 Winter Assessment by High Latitude Forecasters 2014/15 Winter Assessment by High Latitude Forecasters

 82% of events had impact from NtMicro RGB to * 24-hr Micro. RGB introduced and compared to NtMicro.
operational aviation forecast products * Nearly equal impact of 24-hr & NtMicro RGBs on Aviation

* 41% indicated “Large” or “Very Large” impact using * RGBs applied many times to non-aviation forecasts
NtMicro RGB to differentiate fog from low clouds

=1 24-hr Micro RGB, green gamma 2.5, no correction

Bethel, AK
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Slana Alaska, near Gulkana
A\ ||| aviation forecast site. Yellow
areas in difference (left) are |
positive indicating low cloud,
but NtMicro (right) efficiently
#| differentiates fog from low
==| ClOud with olive coloring.

2015 Summer Assessment by High Latitude Forecasters Next Steps
* Large amount of daytime, therefore NtMicro RGB less * Use of MetOp and NOAA/POES satellites that have
frequently useable. AVHRR imager
 Can 24-hr Micro RGB fill the aviation need in summer? * (Can create several RGBs including NtMicro
* Used different version of 24-hr Micro * |ncreases the number of passes to make more
appealing for use at lower latitudes (GOES-R demo.)
* Adjustment of 24-hr Micro. RGB thresholds to better fit

Impact 24hr Micro on Aviation Impact of NtMicro on Aviation

o - needs of high latitude users in winter when temperatures

frequently reach below 0° C and snow/ice cover surfaces.

 Development of RGB that incorporates a derived
quantitative “Cloud Property” such as cloud top pressure,
phase, effective radius, etc. as either a color component
or an additional piece of information within the RGB file.
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