
Title Slide:  AWIPS screengrab of AVHRR data – fog product, cloud products, and 
POES sounding locations. 
 
Slide 2:   3 frames:  Global tracks for NOAA19 (frame 1);  NOAA-19 tracks over 
CONUS (frame 2);  NOAA-19 tracks over the poles (frame 3).  These three images 
show the different tracks during one day.  Lots of coverage at the Poles! 
 
Slide 3:  Picture of where AVHRR (the instrument) sits on the Polar Orbiters.  And 
Frame 2 describes the different channels.  Note that the various sounding 
instruments are on the NOAA bird as well:  AMSU and HIRS.  These are used to 
construct vertical profiles of temperature/humidity.  AMSU is a microwave sensor – 
works where there are clouds – and HIRS is an instrument similar to the GOES 
sounder – doesn’t work where there are clouds. 
 
Slide 4:  What kind of CLAVR-x products are available on AWIPS?  (CLAVR-x =  
Clouds from AVHRR-extended)?   Listed on frame 1.  In addition,  individual 
channels are coming ‘soon’ – although Channels 1, 3, 4 and the fog product are 
available now.  The last frame shows what data are used in the computation of the 
CLAVR-x cloud products – used in an RTM (Radiative Transfer Model) to yield TOA 
(Top of Atmosphere) radiances. 
 
Slide 5:  Cloud type is produced, using Vis, near-IR, 11 and 12 microns.  This allows 
for the determination of cloud constituent:  liquid, ice, supercooled, or a mixture.  
Frame 2 shows an ‘old’ version of this product – it has since been expanded, as you’ll 
see.  But the different types of cloud particles are shown, from all water (blues) to 
supercooled (cyan) to ices (red->orange).  Frame 3 shows definitions .  The category 
added after this slide is OVERSHOOTING – which means just what you think: it’s an 
overshooting top, that is one that is likely penetrating into the stratosphere. 
 
Slide 6:  Here’s an example, with multiple frames, of how Cloud typing can be used 
to describe more fully the evolution of a system.  Note how visible the ship tracks 
are in the ocean stratus?  The pollutants in the exhaust serve as great condensation 
nuclei and change the microphysics of the cloud, and that can be detected from 
satellite.  This series of images also shows cirrus moving in from the southwest, and 
a conveyor belt downstream of a cold front. 
 
Slide 7: Cloud top temperature uses channels 4 and 5 (11 and 12 microns).   Frames 
2 and 3 show that because more than one ground station is being used as input, you 
can occasionally get duplicates in AWIPS.   In this example, an image that was 
downloaded at Wallops, and an image that was downloaded at Miami, both show the 
same scene, but with different northern and southern edges. 
 
Slide 8:  Of course, both give a brightness temperature;  that is, given the sensed 
radiance, you can back out an emitting temperature.  However (frame 2), AVHRR 
cloud-top temperatures are more accurate than brightness temperatures, especially 



if there is a lot of water vapor above the cloud top – so if the cloud is lower in the 
atmosphere, then the IR brightness temperature is likely skewed. 
 
Slide 9:  Loop (same as in cloud type loop) of cloud top temperature.  Again, the 
signature of the ship tracks jumps out.  Gives more information on the cloud 
height/temperature of the sensed clouds. 
 
Slide 10:  Cloud top height also uses channels 4 and 5 (11 and 12 microns).   Height 
it output in kilometers. 
 
Slide 11:  Use the different products to describe fully the environment.  Cloud type, 
cloud height and cloud top temperature. 
 
Slide 12:  Cloud Optical Depth.  This is a function of cloud thickness, cloud 
composition, and droplet size distribution.  Very small for thin cirrus, very large for 
deep cumulonimbus.   Inverse of how much light is removed from a beam as the 
beam traverses a medium.  Dimensionless units.  (frame 2) – requires that the Sun is 
at least 20o above the horizon.  When might optical depth be important?  If cirrus is 
covering the sky, optical depth tells you how much solar energy is getting through 
anyway. 
 

Slide 13:  Cloud partical effective radius.   Again, the sun must be higher than 20 o 

above the horizon.  The radius effects the radiative properties of the cloud.  Clouds 
with smaller effective radii absorb a lot less shortwave radiatio. 
 
Slide 14 shows example of a cutoff from November 2009.  Cloud type (Frame 1) 
shows uniformity over the lower Mississippi Valley, Cloud top temperature shows 
uniformity in temperature (Frame 2);  there is not much difference in cloud top 
height (Frame 3).  Cloud particle effective radius (Frame 4) and Cloud Optical Depth 
(Frame 5)  show a lot more variability – this is information you could use to fine-
tune how you describe the clouds over a particular area.  Rock-solid stratocumulus 
deck?  Or a deck with variability? 
 
Slide 15:  Example of cloud type with an orographically forced regime.  Are you 
looking for ice crystals to spawn flurries?  Do you see many here?  Cloud top 
temperatures (Frame 2)  are fairly warm and cloud top heights (Frame 3) are pretty 
close to the ridge heights. 
 
Slide 16:  As a cirrus deck rolls in, what do the cloud products tell you?  Different 
kind of ice particles in a cloud – supercooled mixed in?  Is seeder/feeder a 
possibility?  Frame 2:  Different heights to the cloud.  Frame 3:   Different radii – this 
tells you how thick the clouds are.  Frame 4:  Cloud top temperatures are different. 
 
Slide 17:  AVHRR sea surface temperature is also available, at high resolution, but it 
has to be clear.  That can be a problem in winter when there are cold air outbreaks. 



 
Slide 18:  Values match those from MODIS.  Both AVHRR and MODIS reveal fine-
scale structures that can help forecast.  For example:  Will near-shore upwelling 
promote shoreline fog? 
 
Slide 19:  Compare the AVHRR (Frame 1), MODIS (Frame 2) and model fields (Frame 
3).  Model fields are very very smooth. 
 
Slide 20:  Fog product is produced, based on emissivity differences between 3.7 and 
11 microns for water clouds.  High resolution means you can really pick out river 
valleys. 
 
Slide 21:  Note the 10.7 and 3.74 micron images have the same temperature color 
scale, yet the colors are different – 3.74 microns is cooler because the water clouds’ 
emissivity is smaller at 3.74 than at 10.7.   Note the difference field highlights some 
very small-scale features (plumes) downwind from the thumb of lower Michigan.  
The pollutants and turbulence in the plumes change the microphysical properties of 
the clouds, which changes the emissivity, which changes the amount of radiation 
detected by the satellite. 
 
Slide 22:  AVHRR vs. GOES views.  AVHRR has higher resolution and less parallax 
issue.  Geo has far better temporal coverage.  AVHRR better at Poles. 
 
Slide 23:  This loops shows IR temperatures from various NOAA AVHRR sensors as a 
banner cloud develops.  Note the great resolution, allowing the river valleys to be 
distinctly outlined.  This loop is of brightness temperature – values drop to around -
65 C. 
 
Slide 24:  Ponder the difference between AVHRR (Frame 1) and GOES (Frame 2) !!  
Not much of a parallax issue here:  No cloud. 
 
Slide 25:  Here, the parallax issue is noticeable (in addition to the big difference in 
resolution!)  PARC is on the north side of the banner cloud in AVHRR, but on the 
south side in GOES. 
 
Slide 26 and 27 and 28:  More POES/GOES comparisons. 
 
Slide 29:  Title:  Let’s look at this banner cloud using AVHRR cloud products. 
 
Slide 30:  Cloud type shows  the constituents of the cloud:  Opaque ice and cirrus, 
mostly.  Note that snow-covered ground is also showing up as Opaque ice.  The 
cloud mask here was not picking up the snow.  Some fog is also indicated. 
 
Slide 31:  Cloud top heights around 8 km, cloud top temperatures around -76 C – 
cold enough to congeal jet fuel! 
 



Slide 32:   This is a series of AVHRR info – visible, 10.7, 3.74, derived products.  Note 
the different color enhancement with the cloud type in this image, because 
overshooting tops have been added. 
 
Slide 33:  POES Soundings are available as well:  They can be cumbersome to load, 
and this series of frames describes a shortcut for changing where one time’s 
sounding will be loaded. 
 
Slide 34:  Differences between RAOB, GOES and POES soundings at one point.  
Satellite soundings show less information near the surface.  And they are generally 
more uniform in the vertical. 
 
Slide 35:  But satellite soundings have advantages to exploit for a forecaster.  As long 
as you know the disadvantages. 
 
Slide 36:  One source of confusion:  Where are POES soundings from one time to the 
next?  It can take time to anticipate when a sounding will be available for your 
location.  The good part is:  Once you know what time of day soundings are 
available:  The time of availability usually does not change.  No cloud cover limits 
because microwave date are used to create the soundings.  Horizontal resolution is 
less than that for GOES. 
 
Slide 37:  GOES Soundings are in the same part of the country every hour, but they 
are limited by cloud cover.  High spatial and temporal resolution where there aren’t 
any clouds, however. 
 
Slide 38:  GOES Soundings are either from GOES-E (37) or from GOES-W (38), 
depending on what your prime satellite feed is.  You will not get both – although 
data are available online.  (image courtesy of Mike Staudenmaier) 
 
Slide 39:  There are times when GOES soundings are more plentiful. 
 
Slide 40:  There are times when POES soundings are more plentiful. 
 
Slide 41: If you know where the POES soundings are today, you have a pretty good 
idea of where they’ll be tomorrow. 
 
Slide 42:  Time continuity of satellite soundings is a big strength (compare to every 
12 hours from radiosondes) 
 
Slide 43:  Two soundings (KAMA) 12 hours apart.  Are the changes in temperature 
and moisture steady?  Step wise?  You can’t tell from the two snapshots. 
 
Slide 44:  POES soundings might not have lots of coverage, but there well could be 
hourly soundings within the time span.  That could give important information. 
 



Slide 45:  GOES might give more information – especially in a clear region – but only 
for a limited geographic region over the US. 
 
Slide 46:  Summary 
 


