
Probability of Precipitation

ÅThe National Weather Service Operations Manual (NOAA 2005) defines 
Probability of Precipitation (POP) as the likelihood (expressed as a percent) of a 
precipitation event at any given pointin the forecast area. The time period must 
be clearly stated and applies to measurable precipitation (at least 0.01 inch). 

ÅSchaefer and Livingston (1990) showed that this version of POP - typically stated 
as 20% chance of rain, 30% chance of rain, etc. - also represents the expected 
areal precipitation coverage (APC)if the forecaster is 100% certain rain will 
occur in the region.

ÅIn theory, POP=APC
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Air mass thunderstorm life cycle

Å Updrafts 10 ms-1 to distinguish 
from ordinary cumulus

Å Dominated by updraft
Å Precipitation begins to form, first 

detected by radar

Å Coexistence of updrafts and downdrafts
Å Downdrafts from precipitation drag and 

evaporative cooling of smaller raindrops
Å Precipitation falls downwind of winds aloft
Å After descent to ground, spreads out as gust front
Å Peak of storm: drafts are strongest, lightning most 

frequent, rain rate greatest magnitude, maximum 
radar reflectivity

Å Dǳǎǘ ŦǊƻƴǘ ǎǇǊŜŀŘǎ ƻǳǘΣ άǳƴŘŜǊŎǳǘǎέ ǳǇŘǊŀŦǘ
Å Without its source of warm, moist air, the 

updrafts loses its buoyancy and weakens
Å Downdraft also weakens
Å Residual rain scavenges and dissipates cloud 
ǇŀǊǘƛŎƭŜǎΣ ƭŜŀǾƛƴƎ ōŜƘƛƴŘ ŀƴ άƻǊǇƘŀƴέ ŀƴǾƛƭ 
top



Air mass life cycle continued
ÅIndividual cell lasts 30 min to 1 hour
ÅAbsent of synoptic forcing from fronts, troughs, ortropicalsystems 
ÅHowever, most thunderstorms consist of a number of cells at various life cycles, and some are 

initiated by gust fronts

How can we predict their coverage in the summer?
ÅModel Output Statistics (MOS) that include the statistical influence of various parameters
ÅOne of the most important predictors is PrecipitableWater (PW). Higher values indicate low 

entrainment potential. Its also a surrogate that subsidence is not occurring.
ÅPW  is well-represented in models. Not only measured in soundings, but by radio occultation 

techniques from GPS satellites. 
Åt² ƛǎ ƻŦǘŜƴ ǳǎŜŘ ǘƻ άǘǿŜŀƪέ thtǎΦ {ŜŜ b²{ ŦƻǊŜŎŀǎǘ ŘƛǎŎǳǎǎƛƻƴǎ ǘƻ ƴƻǘŜ ǿƘŜƴ ǘǿŜŀƪǎ ƘŀǇǇŜƴΦ
Å Important to know local PW climatology. Some websites:

1. http://www.spc.noaa.gov/exper/soundingclimo/
2. http://www.srh.noaa.gov/lmrfc/?n=uac

http://www.spc.noaa.gov/exper/soundingclimo/
http://www.srh.noaa.gov/lmrfc/?n=uac


Using PrecipitableWater to predict POP
Lisbon, Portugal

mm inches

15 0.6

21 0.8

27 1.1

33 1.3

39 1.5

45 1.8

PW (mm)



mm inches

30 1.2

35 1.4

40 1.6

45 1.8

50 2.0

55 2.2
Offshore Mississippi, 2AM-6AM

Inland Mississippi, 10AM-2PM

Using PrecipitableWater to predict POP
Coastal Mississippi

CAPE plays a role, as do other factors
But PW still most important



KI was developed or 
air mass 
thunderstorm POP 
prediction

Represented by 
theoretical black 
line

In reality, does not 
work. But it does 
suggest an upper 
bound to POP.

Does K Index work?



Summertime Precipitation and Wind Regimes
in Southern Mississippi and Eastern Louisiana

Chris Hill, Pat Fitzpatrick, James Corbin, Yee Lau, and SachinBhate

Paper published in Weather and Forecasting

Typical radar patterns and wind composites shown next.

Radar composites and additional information available at:
http://journals.ametsoc.org/doi/full/10.1175/2010WAF2222340.1

http://journals.ametsoc.org/doi/full/10.1175/2010WAF2222340.1
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