CHAPTER 6

PRECIPITATION

OBJECTIVE


Determine the type of precipitation likely to occur.

INTRODUCTION

This chapter covers the conditions necessary for different types of precipitation to form.  By understanding these conditions you will be able to recognize situations conducive to the formation of specific types of precipitation.

INFORMATION
FORMATION PROCESSES
Warm Rain Process


Clouds and precipitation form in the liquid state.  Supercooled water (water droplets at temperatures lower than 0oC) can, at times, be part of a warm rain process.  Types of precipitation which forms by a warm rain process are warm rain, drizzle, freezing drizzle.

Cold Rain Process


Clouds and precipitation form at temperatures less than or equal to 0oC in the presence of ice crystals.  Types of precipitation which form by a cold rain process are cold rain, snow, ice pellets, freezing rain, and hail.

Note:  In discussing these processes, warm layer means a layer with a temperature of greater than 0(C, and a cold layer means a layer with a temperature of less than or equal to 0(C.

LIQUID PRECIPITATION
Rain/Rainshowers.

Warm Rain.  Cloud drops grow large enough to fall by collision and coalescence.  This occurs in stratus clouds.  Cumuliform clouds in tropics.


Cold Rain.  Ice crystals fall into a warm layer sufficiently thick for complete melting to occur.  This occurs in stratus clouds.  
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Figure 6-1. Rain and Rainshowers (Warm Rain Process)
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Figure 6-2. Rain and Rainshowers (Cold Rain Process)
REVIEW EXERCISE 6-1

Discuss the difference between warm and cold rain process.

Drizzle


This is a warm rain process.  Clouds grow too small, precipitable drops.  This occurs in stratiform clouds.
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Figure 6-3. Drizzle (Warm Rain Process)

FROZEN AND FREEZING PRECIPITATION
Snow/Snowshowers


This is a cold rain process.  Ice crystals grow large enough to fall by deposition and/or collision and coalescence of cloud droplets and other ice crystals.  A layer of warm air (greater than or equal to 0oC) may exist above the ground, but it would not be thick enough to melt the ice crystals.  This occurs in stratiform (snow) and cumuliform (snowshowers) clouds.
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Figure 6-4. Snow and Snowshowers (Cold Rain Process)

Ice Pellets (Sleet)


This is a cold rain process.  Snow forms at temperatures less than or equal to 0oC.  The snow falls into a warm layer (above freezing) and partially melts.  Then it falls through another cold layer where it refreezes before hitting the surface.  This occurs in cumuliform or stratiform clouds.
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Figure 6-5. Ice Pellets and Ice Pellet Showers (Cold Rain Process)

Freezing Rain


This is a cold rain process.  Snow forms at temperatures less than or equal to 0oC, then falls into a warm layer (above freezing) and completely melts.  Then it falls through another cold (freezing) layer and supercools then freezes on contact with the surface.  The temperature of the surface must be 0oC or less.  (Note:  The ambient air temperature may be above freezing, but the surface, which the raindrops hit, must be 0(C).  This occurs in stratiform clouds.
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Figure 6-6. Freezing Rain (Cold Rain Process)

Freezing Drizzle  


Formation in a Warm Layer.  This is a warm rain process.  Liquid drizzle drops form, fall through a cold layer and supercool.  They freeze on contact with the surface.  (Surface temperature must be 0(C or less.).  This occurs in stratiform clouds.


Formation in a Cold Layer.  This is also a warm rain process, because the drizzle drops form in the liquid state as supercooled droplets (at temperatures below 0(C), fall and freeze on contact with the surface.  The surface temperature must be 0( or less.  Generally, clouds with cloud top temperatures between 0 and -4oC will contain only supercooled water droplets.  With cloud top temperatures of -10oC there is a 50% chance of detecting ice in the cloud.
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Figure 6-7. Freezing Drizzle (Warm Layer)
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Figure 6-8.  Freezing Drizzle (Cold Layer)
Hail  

Cold rain process.  Hail forms as snow in the top of the cloud, and grows by collision and coalescence of cloud droplets and other ice crystals.  There is a long residence time in the cloud due to strong updrafts.  The hail falls from the cloud when its weight is greater than the updraft force.  Hail continues to collect raindrops in the lower parts of the cloud where temperatures are above freezing.
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Figure 6-9.  Hail Formation (Cold Rain Process)

GENERAL FORECAST INDICATORS FOR PRECIPITATION TYPES
Freezing level(s)


Use the freezing level(s) to determine how thick warm and cold layers are.  The height of the freezing level indicates whether ice crystals or droplets can melt or freeze in those layers.

Thickness


Used to predict snow vs. rain.  (Example:  540-dam line).  Snow is more likely to fall in cold layers and rain in warm layers.  Thickness of various layers are examined (e.g., 850-700 mb, 1000-500 mb, 1000-700 mb).

Temperatures


Examine the temperature at each mandatory level from surface to 500 mb to determine rain vs. snow.  Colder temperatures indicate snow.

SUMMARY


By understanding the conditions necessary for different types of precipitation to form, you will be better able to predict the precipitation type.

REVIEW EXERCISE 6-2

1.
A warm front is 100 miles south of McGuire AFB, NJ.  The current observation is:


KWRI 1656Z 09012 3SM -RA SCT003 OVC060 08/07 A2986 RMK SLP127=


What process is causing the rain?

2.
A low-pressure system is moving northeastward through the mid-Mississippi Valley. The current 
observation at Scott AFB, IL is:


KBLV 2255Z 03010/18 3SM -RA OVC010 04/03 A2977=


If the freezing level is about 500 feet, what process is causing the rain?
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