
   

Moisture from the lower levels of the atmosphere 
is vital for thunderstorms to develop and maintain 
their strength. To determine if enough moisture is 
present for storm development, review surface and 
850mb data. Surface Dew points above 55° F gener-
ally provide sufficient moisture for severe thunder-
storms. Key phrases to look for in forecast discus-
sions include tropical moisture, high dew points, 
low-level moisture, and high theta-e values.

Moisture

Instability
If the atmosphere is said to be unstable, it means that it is in a state that supports rising motion. The ta-
ble below and to the right provides a general rule of thumb for Convective Available Potential Ener-
gy (CAPE) values and atmospheric stability. Troughs, upper level lows, large CAPE values, and short-
waves are all words that one should look for in forecast discussions to determine atmospheric instability. 

In addition, look for mentions of the “cap”, which can limit or pre-
vent storms even when significant instability is present. The cap is a 
layer of warmer air in the atmosphere that greatly limits vertical mo-
tion, much like how the lid on a pressure cooker keeps things con-
tained. If the cap holds, storms won’t happen. However, if it weakens or 
breaks, watch out as explosive storm development can quickly follow. 

The Skew-T diagram 
(sounding) on the left was 
launched by the Norman 
Forecast Office at 1pm on 
5/20/13 and shows that the 
atmosphere is extremely 
unstable due to the high 
amount of CAPE present. 

The 500 mb chart to the 
right highlights the area of 
favored conditions for se-
vere weather ahead of a 
trough approaching from 
the west on 5/20/13.

Having all the ingredients doesn’t guarantee storms will happen – they are a great indicator of potential for convection. 

The Mesonet Dewpoint Temperature and Wind map to 
the left shows areas that have dew points greater than 
55° F shaded in green.
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Shear is not absolutely required for severe thunderstorms, but when it is pres-
ent it causes them to last longer, be more organized, and produce more signifi-
cant hazards. There are two types of shear: speed shear (wind speeds increasing 
with height) and directional shear (winds changing direction with height – most 
commonly from SE to W which is known as veering winds). Both types of shear 
can cause rotation on their own, but sometimes they work together to create 
enhanced rotation. Several ways to diagnose shear in the atmosphere include 
looking at the change in winds in soundings and looking for the “S-curve” in 
Base Velocity data. When reading forecast discussions, key words to look for 
are veering, shear, and helicity (a measure of rotation in a storm’s updraft).

Shear

Lifting mechanisms include fronts, dry lines, outflow boundaries, and mountains. One or more of these features must 
start the process of forming storms by providing the initial push to get storms going. These boundaries are commonly 
visible on Base Reflectivity data as “fine lines” or in Mesonet data as temperature, dewpoint, and wind shifts. When 
reading forecast discussions look for words such as surface boundaries, outflow boundaries, dry lines, or fronts. 

Lift

The sounding to the right is from Norman, OK at 1pm on 5/20/13, which shows 
speed shear and directional shear. Winds at the surface are coming from the south 
and turn clockwise with height. In addition, these winds are increasing with height.
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