GOES-16/17 ABI Level 2 Job Aid

Legacy Atmospheric Profiles
Uses: Determine Atmospheric Moisture and Stability

Performance Objective:
O Using AWIPS in an operational setting, monitor the derived stability products (CAPE, Lifted
Index, for example) for evidence of destabilization prior to the onset of convection. Use the
Total Precipitable Water Fields to monitor the evolution of moisture
O Understand how the profiles might be influenced by the model used (GFS) as a basis.
Ideal Case Setting:
O Mostly clear skies in a destabilizing and/or moistening airmass. This is because the Baseline
product is clear-sky only. An All-Sky version that has been tested at the Hazardous Weather
Testbed is available online at http://soundingval.ssec.wisc.edu .

Data Integration:

Tools to monitor moisture return, or convective destabilization are numerous, and a
convectively active day is rarely unexpected. Outlooks from the Storm Prediction Center and local
knowledge in the Forecast Office usually mean that the set-up for convection is anticipated.

O Because this is a clear sky product, load both satellite imagery (visible, water vapor or window
infrared) and put the stability products on top so you have baseline products where it is clear
and satellite imagery where it is cloudy.

O Request a MESO for 1-minute data! Convection (or its possibility) is a great reason for a GOES
Meso sector. Instead of seeing things every 5 minutes, you get 1-minute sampling — including
stability products although it is unusual for stability products to change that rapidly. However,
one-minute imagery can be useful in partly cloudy conditions so that a better estimate of the
horizontal field can be ascertained.

0 Once convection has developed, the accompanying cloudiness means the product will be
unavailable under the convection; however, you can still use the product to monitor how things
might happen as the storms move if the path of motion is towards clear skies. For example, is it
moving into a region of more or less favorable conditions?

Introduction/Background:

Legacy Profiles are created by taking model estimates of atmosphere thermodynamics and
adjusting them using satellite observations. GOES-R Advanced Baseline Imager moisture information
mainly comes from the three water vapor channel: Bands 8, 9 and 10 (at 6.19 um, 6.95 um and 7.34
um, the upper-level, mid-level and low-level water vapor bands, respectively), with smaller
contributions from the longwave window bands. Mid-tropospheric temperatures from satellite also
come from the infrared water vapor bands, and also to a lesser extent from CO; and O3z channels
(Bands 16 and 12, respectively). Satellite information from the ABI does not alter the initial model
temperature fields a great deal, but moisture fields can be altered from model estimates.


http://soundingval.ssec.wisc.edu/

Figure 1: GOES Basellne Llfted Index at 0347 UTC (left) and 0402 UTC (rlght) on 4 March 2019 the
shift westward in these 15 minutes occurred as the GFS model simulation changed.

Consider the imagery above, from 0347 and 0402 UTC, just 15 minutes apart. Look at the large
differences in Lifted Index in the region circled: the gradient of instability jumped westward by several
hundred miles! A change like this happens only if the GFS simulation that is used as the bacskground
of the fields changes. Given that convection develops most frequently along gradients of instability (or
moisture), this large model-based change in instability is important. Convection did later initiate at the
western edge of the gradient in lifted index.

Derived Stability Index fields highlight regions where convection might occur. The figures below
(courtesy Bill Line, WFO PUB) show Lifted Indices suggesting pooling instability over Oklahoma behind
a departing convective complex. Severe convection developed within this instability.
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Figure 2: GOES Baseline Convectlve Avallable Potential Energy (CAPE) overlain with GOES-16 ABI Band
13 (10.3 mm) imagery at 1952 UTC (left) and 2342 UTC (right) on 23 March 2019. Instability is
indicated, circled in red, at 1952 UTC; strong convection developed over the next 4 hours. Source:
https://satelliteliaisonblog.com/2019/03/24/satellite-views-of-23-march-2019-okc-severe-storm/
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AWIPS Activity: Load the Data.
O For aregion where convection is forecast to occur — especially if that region is under clear skies:

O Navigate to the GOES-East or GOES-West Imagery Channels, and for the CONUS (or
Meso) view you want, load up the Visible (0.64 um) imagery. Add the Stability Index of
your choice on top: Lifted Index (LI) and Convective Available Potential Energy (CAPE)
are used most often. Ll is useful because it shows regions of stability as well as
instability. Derived Stability Indices are found under the Baseline Products menu.
Monitor the region of interest as the atmosphere gets closer and closer to convective
initiation.

O Load up the low-level water vapor (Band 10, 7.34 um) imagery as well. Impulses or
boundaries can be apparent in this channel. In particular, it can show elevated mixed
layers (EMLs) that can force convection (Upper- and Mid-level water vapor imagery —
bands 8 and 9 at 6.19 um and 6.95 um, respectively— can also sometimes show EMLs).
Infrared Water Vapor bands also are typically unaffected by low-level cumulus clouds.

O In aseparate pane, or editor, load up information from convective-allowing models such
as HRRR or RAP, or load up ProbSevere or something similar. Examine the different
fields for similarities that can guide you to an evaluation of the GOES-R Legacy Profile
Derived Stability Indices, or of the model output.

O In aseparate pane, or editor, under the GOES-East or GOES-West Satellite Menu,
navigate to Channel Differences and load up the Split Window Difference (SWD, 10.3 um
—12.3 um). (You can also find SWD Quick Guides, Briefs, and Job Aids in VLab STOR) In
the same pane, navigate to the Total Precipitable Water under Baseline Products and
load that. Both of these products are useful because they show gradients in moisture
along which convection can initiate.

AWIPS Activity: Questions.

Identify how the Legacy Profiles can help you determine where convection is most
likely to occur.

1. Does the moisture information in the Total Precipitable Water — and in the Split Window
Difference — help you determine the horizontal limits of where convection might form? Does
the resolution difference here between the two products make a big difference? Is it
something that will influence which products you use to view moisture gradients in the
future?



2. Do the Legacy Profile Stability Indices identify a region where convection is likely to form?
Does the convection form in the maximum of the instability, or along a gradient? Is this
typically what you have observed in the past?

3. When you compare the Legacy Profiles to other estimates of stability (for example, values
from the SPC mesoanalysis, or from model output), do the absolute values match? Do the
gradients match? Why do you think they might (or might not) match?

4. Do the time tendencies of these products help you decide when convection is imminent?
How?

Enhancement Questions

1.) How did the temporal and spatial resolution of GOES-East/GOES-West help define your analysis
of this situation? For example, did it help in defining when and where the convection might
happen? (Note: Has a Meso been called for this event? Why might this be a good idea?)

(Possible Answer: Legacy Profile horizontal resolution is degraded (at 10 km) from ABI
Infrared resolution at 2km. More about the GOES-17 L2 product status:
https://www.ncdc.noaa.gov/data-access/satellite-data/goes-r-series-satellites )

2.) Do you think the default enhancement for the stability index you chose was ideal? Or did you
change the colormap that is displayed?

(Possible Answer: Tweaking the Enhancement makes it a lot easier to identify gradients in
stability, particular in cases when maximum instability isn’t particularly large. Don’t be afraid
to change the enhancement maximum to take advantage of the full gradient in colors.)
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