
GOES-16/17 Level 2 Job Aid 
Split Water Vapor Difference (6.19 μm – 7.3 μm) 
Uses:  Detect Tropopause Folding 

 
Performance Objective: 

o Using AWIPS in an operational setting, analyze the GOES-R Series Water Vapor Brightness 
Temperature Difference (also known as the Split Water Vapor Difference) product to identify 
regions associated with current or future cyclogenesis. 

o Remind yourself how the Split Water Vapor Difference is integral to the Air Mass RGB. 
 
Ideal Case Setting: 

o Cool/cold season with an active jet stream.  Alternatively, this can be used to identify 
extratropical transition during Tropical Cyclone season 

o This works best with clear skies in the region of the tropopause fold. 
o The features identified are large-scale – hourly or 3-hourly or 6-hourly images will give ample 

temporal resolution. 
 
Data Integration: 

When you are using the Split Water Vapor Difference to identify features in the troposphere, it 
is important to understand where information sensed by the three ABI Water Vapor channels 
originates in the atmosphere, and how that level changes with moisture, temperature and view angle.  
Weighting Functions are available on-line (Link) that diagnose those levels with real-time data, 
assuming clear skies.  If you are using the Split WV Difference to monitor an evolving cyclogenetic 
event, model data can be used beforehand to alert you to the possibility of cyclogenesis – in which 
case, the Split WV difference field is confirming what you suspect might happen based on available 
guidance.  The Split Water Vapor Difference is a key component of the Air Mass Red-Green-Blue (RGB) 
composite as well (it is used as the ‘red’ in the RGB) 

  
o Overlay the Pressure on the 1.5 (or 2.0) PVU surface (from the GFS, for example) on top of the 

Split Window Difference.  For a case of ongoing cyclogenesis, you should see a good 
correspondence, especially if the circulation with the tropopause folding has induced clear 
skies. 

o Compare the Airmass RGB with the Split Water Vapor Difference.  You should see a strong 
signal (in the reddishness of the RGB) in regions where the Split Window Difference shows a big 
difference between the upper and lower-level water vapor bands. 
 

Introduction/Background: 
 Water vapor absorption varies across the three infrared water vapor channels (bands 8, 9 and 
10 on ABI, at 6.19 μm. 6.95 μm and 7.34 μm):  absorption of energy by water vapor is strongest at 6.19 
μm and not as strong at 7.34 μm (with intermediate amounts of absorption at 6.95 μm).  Clear-sky 
weighting functions (that can be viewed here – the hyperlink there goes to this website: 
https://cimss.ssec.wisc.edu/goes/wf – for current conditions over CONUS) will show a larger 
contribution from higher in the atmosphere for Band 8, and from lower in the atmosphere for Band 10.  
The kind of atmospheric circulation that allows a noteable temperature difference between the two 
bands is common in tropopause folding that occurs as a stratospheric extrusion of ozone-rich air 
accompanies strong surface extratropical cyclogenesis, or extratropical transition of tropical cyclones.  

http://cimss.ssec.wisc.edu/goes/wf/
https://cimss.ssec.wisc.edu/goes/wf/
https://cimss.ssec.wisc.edu/goes/wf


Figure 1a below shows the Split WV Difference around a strong low pressure system near Hudson Bay 
in Canada and Figure 1b shows the Air Mass RGB and the Pressure on the 2 PVU Surface.  There’s a 
nice spatial correlation between the green enhancement in the split WV field, the red/orange in the Air 
Mass RGB and the large pressure values on the 2 PVU surface; all suggest that a tropopause fold is 
present helping to support the cyclogenesis.   

  
Figure 1a:  Split Water Vapor Difference field at 
1610 UTC, 30 May 2019 

Figure 1b:  Air Mass RGB at 1610 UTC and 
Pressure on the 2.0 PVU surface at 1800 UTC on 
30 May 2019 

 
Figure 2 below shows the split Water Vapor difference (top row) associated with one of the 
extratropical transitions of the Atlantic Tropical Cyclone Leslie.  The star indicates the highest pressure 
on the 2.0 PVU surface.  The AirMass RGB is also shown (bottom row).  Again – the green values in the 
Split WV field enhancement correlate very well with the red/orange/pink in the AirMass RGB and the 
large values on the 2.0 PVU surface. 
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Figure 1:  Top Row:  Split Water Vapor Difference (6.19 μm – 7.3 μm, shown with the default AWIPS enhancement) 
from the GOES-16 ABI showing a Tropopause Fold interacting with weakening Tropical Cyclone Leslie in 2018 at 
0000 UTC 25 September, 1200 UTC 25 September, 0000 UTC 26 September, 1200 UTC September.  Middle Row:  
Top Row imagery overlain with pressure analysis on the 1.5 PVU Surface from the GFS Analysis. Pressures at the 
star – the lowest pressure indicated in the analysis – are approximately 600, 575, 600 and 625 hPa, from left to right.  
Bottom Row:  Air Mass RGB for the same times. 



______________________________________________________________________________ 
 
AWIPS Activity:     Load the Data. 

o For ongoing (or nascent) Cyclogenesis: 
o Under the GOES-16 (or GOES-17) Satellite Menu, navigate to Channel Differences, and 

for the CONUS view you want (East, West), load up the Split Water Vapor Difference 
(6.19 – 7.34 μm) product. 

o In a separate pane, or editor, under the GOES-16 (or GOES-17) Satellite Menu, navigate 
to RGB Composites, and for the CONUS view you want – the same as just loaded, load 
up the Air Mass RGB. 

o In a separate pane, or editor (or on top of the Air Mass RGB, or on top of the Split WV 
difference), under the Volume Browser, choose pressure on the 1.5 PVU (or 2.0 PVU) 
surface. 

_________________________________________________________________________ 
 
AWIPS Activity: Questions. 
 
Identify how the Split Water Vapor Difference outlines a potential Tropopause Fold 
that heralds cyclogenesis.   
 

1. What is the magnitude of the brightness temperature difference between the two ABI 
channels, bands 8 and 10, in the region where the pressure on the 1.5 PVU surface is 
at/below 400-500 hPa?    

 
 

2. How do the values you see in Question 1 compare to a nearby radiosonde weighting function 
for the two channels?  Is the Weighting Function (again, a clear sky weighting function) also 
showing a maximum in the distance between peaks in the water vapor channels there? 
 
 
 
 

3. Do you see Dark Reds/Orange in the Air Mass RGB where the Split WV Difference is large?  Is 
that what you expect? 
 
 
 
 

4. If this is a product you’ve used in the past – does the example your looking at today fall 
within the range of values you’ve seen historically, or is this a new benchmark? 

 
 
 
 
 
 



Enhancement Questions 
 

1.) How did the temporal and spatial resolution of GOES-16/GOES-17 help define your analysis of 
this situation?  For example, did it help in defining the cyclogenesis?  (Note:  Cyclogenesis is a 
large-scale phenomenon, that might guide your answer) 

 
 
 

  
 
 

2.) Which RGBs use the Split Water Vapor Difference as a component?  Describe why they are 
used;  that is, why does the RGB require this Brightness Temperature Difference to function?  
What is the Split Water Vapor Difference bringing to the RGB? 

 
 
 
 

3.) List the additional datasets you used to better define regions of cyclogenesis.  How did the 
integration of the satellite data and additional datasets help in examining the problem of the 
day? 

 
 
 


