GOES-16/17 JOB AID

Simple Water Vapor RGB

(10.3 um, 6.2 pum, 7.3 um)

Uses: Layered Moisture, Cyclone Structure,
Convective Initiation.

Performance Objectives:
O Understand the Components of the Simple Water Vapor RGB
O Use the Simple Water Vapor RGB to identify specific atmospheric features, such as
moisture return, upper level jets, and convective initiation.
o Differentiate the use of the Simple Water Vapor RGB in cool season vs. warm season
situations.

AWIPS Setup:

Create a four panel display with the 7.3 um band in the upper left, the 6.2 um band in
the upper right, the 10.3 um band in the lower left, and the Simple Water Vapor RGB in the
lower right.
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This will be the main display we use during this job aid, while loading other information into the
windows for specific exercises.

Introduction

The Simple Water Vapor RGB helps discriminate the distribution of atmospheric water
vapor. It allows a forecaster to distinguish where moisture return is occurring in the absence of
clouds. Features traditionally identified in water vapor imagery such as conveyor belts, jet
stream, and gravity waves are apparent. This recipe is especially useful for color sensitive
individuals because of the contrast in colors between different levels.



Background
The Simple Water Vapor (SWV) RGB is made up of 3 different individual channels from
the GOES 16/17 satellite. Here is the recipe for this RGB.

Color Band / Band Range Physically Small Large
Diff. (um) (Min - Relates contributionto  Contribution to
Max) to... pixel pixel indicates...
indicates...
Red 10.3 (Ch.13) | 5.81to- Cloud top or Shallow Low- High and/or
(inverted) 70.86 C surface temp. Mid Clouds Deep Clouds
Green 6.2 (Ch. 8) -30.48to | Upper Level Relatively dry Relatively moist
(inverted) -58.49 C | Water Vapor upper level upper level
atmosphere atmos.
Blue 7.3 (Ch. 10) -12.12to | Lower Level Relatively dry Relatively
(inverted) -28.03C | Water Vapor low-mid level moist low-mid
atmos. level atmos.

Applications
o Moisture Return: Low level moisture return in the absence of clouds can be seen due to
the contribution of the 7.3um channel.
o Cyclone Structure: Distinguishes contributions of different atmospheric layers of water
vapor. Warm, cold, and dry conveyor belts stand out.
o Jet Features: Some jet features are easier to see in the SWV RGB than in the individual
bands.
o Secondary Applications:
o convective initiation
o gravity waves
o mountain waves
o standing waves that impact turbulence

Other Considerations
o Seasonal Variations: Because of the seasonal variation of temperature, the meaning of
the colors may change somewhat in cold vs. warm season.
o Warm Season:
o More black in the images due to low level temperatures being warm.
o More low level humidity indicates contribution from 7.3um channel is higher in
the atmosphere.
o Cool Season:
o Colder temps at surface can make large areas show up as red due to low skin
temperatures in the 10. 3um channel.
o Dry air masses can be blue instead of black due to contributions from the 7.3um
channel.



Exercise 1: General Understanding

1)
2)
3)

4)

5)

6)

7)

8)

9)

Load the 4-panel procedure/display described at the beginning of the job aid.
Turn on cursor sampling.
Identify cloud-free areas with low-mid level moisture.
= These will be blue in color due to the contribution of the 7.3um channel.
= You will likely find them on the south/west sides of low level high pressure areas.
Place your cursor over one of the blue areas. Look at the cursor readout in the window
with the SWV RGB.
= You should see percentage values that are very low for red and green, but higher
values for blue.
= You will also notice the brightness temperature readout for all 3 component
bands of the SWV RGB. These could be handy in helping to determine levels of
features.
Identify cloud-free areas with a deep dry air mass.
=  These areas will show up black on the SWV RGB
= Limitation: Be careful with assuming it’s clear all the way to the surface,
however. This RGB does not incorporate any brightness temperatures warmer
than 5.81C (see recipe), so low stratus and fog may be occurring in those areas. A
check of one of the visible channels, or the 3.9 um channel at night, would help
with those features.
Identify cloud-free areas with significant upper level moisture, but drier air in the lower
levels.
=  These will show up as green in the SWV RGB due to the contribution of the
6.2um channel.
= This can be seen often with anticyclonic jets in areas where cirrus has yet to
develop.
Identify areas comprised mostly of low clouds with little moisture above.
= These will show up as red in the SWV RGB due to the contribution of the 10.3um
channel.
= This is often seen in the cool season with stratus/stratocumulus decks in cold
advection patterns behind a cold front, especially over oceans and lakes.
Identify areas that have thick clouds.
= These will show up as white in the SWV RGB due to the high contribution of all 3
channels.
= This most often indicates precipitating clouds or thick jet cirrus. They can also be
an indicator of an atmospheric river.
Identify mountain waves which cannot be seen in traditional IR/Vis imagery.



Exercise 2: Cool Season Exercise
1) Load the 4-panel procedure/display described at the beginning of the job aid.
2) Turn on cursor sampling.
3) Load the following items from the volume browser onto all your panels, using your
favorite model, but keep them off for now:
= 700 mb height
= 500 mb height
= 300 mb height
= 300-500 mb layer wind speed
= 500-700 mb layer wind speed
= 300-500 mb layer absolute vorticity
= 500-700 mb layer absolute vorticity
= 500-700 mb layer theta-e
4) Load enough frames to be able to loop at least the last 6 hours (at least 72 frames for 5
minute CONUS images, at least 24 frames for 15 minute Full Disc images).
5) Start looping the imagery.
6) ldentify lower-mid level trofs and ridges in the SWV RGB imagery.
= Use the individual bands in the other windows to help.
= After you go through the exercise using just the imagery, turn on the 300, 500,
and 700 mb height contours and compare.
= Canyou see features at multiple levels using the SWV RGB?
7) ldentify Low-Mid and Mid-High level jet features in the SWV RGB imagery.
= Use the individual bands in the other windows to help.
= After you go through the exercise using just the imagery, turn on the 300-500
mb and 500-700 mb wind speed contours and compare.
= (Canyou see features at multiple levels using the SWV RGB?
8) ldentify Low-Mid and Mid-High level shortwave features in the SWV imagery.
= Use the individual bands in the other windows to help.
= After you go through the exercise using just the imagery, turn on the 300-500
mb and 500-700 mb absolute vorticity contours and compare.
= Canyou see features at multiple levels using the SWV RGB?
9) Identify any mature cyclones in the SWV imagery.
= Do you see any TROWALS?
= Turn on the 500-700 mb layer theta-e and compare.
10) Try to identify other cool season phenomena (atmospheric rivers, lake-effect/lake-
enhanced snow, mountain waves, etc.). Load the appropriate model diagnostic and
compare.



Exercise 3: Warm Season Exercise

1) Load the 4-panel procedure/display described at the beginning of the job aid.

2) Turn on cursor sampling.

3) Load the 10.3 um channel over the SWV RGB and remove all values >-30C using the
alpha function in the edit colors dialogue box (this will only leave the clouds tops colder
than -30C visible). Turn off this image for now.

4) Load the GLM Flash Extent Density over the SWV RGB. Turn off this data for now.

5) Load the following items from your favorite model(s) using the volume browser. (Turn
them off after loading for now):

= Precipitable Water

= Surface CAPE

= Surface Dew Point

= 700 mb Theta-E

= 300-500 mb layer wind vectors

=  500-700 mb layer wind vectors

= 300-500 mb layer absolute vorticity
= 500-700 mb layer absolute vorticity

6) Load enough frames to be able to loop at least the last 6 hours (at least 72 frames for 5
minute CONUS images, at least 24 frames for 15 minute Full Disc images).

7) Using just the SWV RGB image (or loop), can you identify areas of active convection?

=  Turn on the 10.3 um channel you loaded in step 3. Does it give more clarity on
the location of the convection in the SWV imagery?
= Turn on the GLM Flash Extent Density (or other lightning data source) image.
Does it give more clarity on the location of convection in the SWV imagery?
8) Identify areas of return moisture on the SWV RGB.
= These areas should be generally blue due to the main contribution of the 7.3 um
channel.
= Turn on the surface dew point and 700 mb theta-e layers and compare.
9) Identify areas of convective initiation on the SWV RGB.
= You should see some pinks and purples, and maybe some white if the CB is
mature.
=  Turn on the surface CAPE and compare.
=  Turn on the 10.3 um channel you loaded in step 3. Does it help determine the
cells that are more mature (with colder cloud tops)?

10) Identify low-mid or mid-high level shortwaves that could aid convective initiation.

= Higher level disturbances can be seen in the aqua and green colors, while lower
level disturbances can be seen in the blues.

= Can you see multiple levels on the same SWV RGB image?

= Turn on the layered absolute vorticity products and compare.

11) Identify areas of mid-level convergence that can support areas of heavy rain.

= These are more likely to be seen in the aquas and whites where deeper moisture
is in place.

= Turn on the layer wind vectors and compare.

= Turn on the precipitable water and compare.

12) Try to identify other warm season phenomena (tropical cyclones, MCSs, standing waves,
etc.). Load the appropriate model diagnostic/observations and compare.



