Cloud Names and Identification System

I.  Introduction

As noted in the previous module, clouds are formed and shaped by a number of physical processes. In fact, when observing clouds, the astute observer will note that clouds are evolving or changing with time.

Consider, for example, cumulus clouds developing over the Adirondack Mountains on a warm summer day. As they move east (downslope) into the Champlain Valley they tend to dissipate. This is especially the case as they move across the cooler waters of Lake Champlain (no heat for fuel). These clouds then redevelop as they move upslope in the Green Mountains of Vermont. This is an example of combined upslope and convective cloud processes on differing scales.

II.  A brief history of cloud classification
The first formal scientific attempt at cloud classification was by Jean-Baptiste Lamarck (France) in 1802. But it was a complicated system and did not follow the scientific community’s format of using Latin terminology.

The classification scheme that was widely accepted (and used today) was developed in 1802-1803 by the English pharmacist and scientist Luke Howard. Howard’s original format consisted of  3 cloud types based on appearance: fibres (fibrous cirrus clouds), heaps (cumulus clouds), and sheets (stratiform clouds). 
However, Howard noted that these cloud types could overlap and he soon developed a system consisting of 7 cloud types: cirrus, cumulus, stratus, cirro-cumulus, cirro-stratus, cumulo-stratus, and cumulo-cirro-stratus or nimbus. 
In today’s language, Howard’s cirro-cumulus referred to high cumulus clouds which today are altocumulus and cirrocumulus. By 1817, Howard introduced the concept of height into his system, as well as appearance.
This cloud classification scheme is used today, with a few modifications having been introduced along the way by international meteorological conventions. Through international agreement, today’s cloud classification system is under the auspices of the World Meteorological Organization (WMO).

III.  Current Cloud Classifications

Today we use the 10 basic cloud forms or genera listed in Table 1, with Howard’s organization by appearance and altitude, using Latin nomenclature.
There are 4 families of clouds based on height: 

1. High level clouds (Cirrus family)
2. Middle level clouds (Alto family) 

3. Low level clouds (Stratus family)

4. Clouds of vertical growth (Cumulus family)

This combination of cloud height 
(family) and cloud type (genera) accounts for:

--Cloud appearance,
--Cloud altitude, and
--Overlapping physical processes involved in cloud formation
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The building block of this cloud classification scheme is consolidated in Table 1.
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Cloud Families and Types
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· High level Clouds

              Cirrus

              Cirrostratus

              Cirrocumulus
· Mid level clouds

              Altostratus

              Altocumulus
· Low level clouds

              Stratocumulus

              Stratus

              Nimbostratus
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Vertically  developed clouds

              Cumulus

              Cumulonimbus
Table 1 – cloud classification
Additional terminology can be applied to the genera (cloud type), and are provided in Appendix 1-A. They include:

--Species (i.e. Humilis meaning slight vertical development and applied to cumulus clouds),

--Varieties (i.e. Opacus, meaning clouds sufficiently opaque to mask the sun or moon)
--Supplementary features (i.e. Tuba meaning a cloud column protruding from a cloud base and used with cumulonimbus and cumulus.   
However, in order to identify and scientifically understand clouds, the 4 families and 10 genera are the primary terms to learn. The species and varieties are supplemental information.
These various cloud types are depicted  in Figure 1. When used with a detailed cloud chart (Appendix 1-B), the student can learn to use cloud types to help diagnose atmospheric processes.
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Fig – 1 Relationship of altitude and atmospheric processes (stratiform vs vertical growth) and cloud types. Graph courtesy ucar.edu at: http://eo.ucar.edu/webweather/cloud3.html
IV.  Description of Cloud Types

In general, low, middle and high clouds are caused by gradual lifting processes as opposed to convective processes with cumulus clouds.

When associated with extratropical cyclones (low pressure systems), these cloud systems cover extensive geographic areas (e.g. layered clouds from a winter storm may cover several states). These cloud types tend to spread out laterally (e.g. stratus, altostratus, cirrostratus, etc) into stratiform layers.
In contrast, clouds of vertical development (i.e. cumulus and  cumulonimbus) are generally associated with more vigorous but localized vertical motion. Cumuliform clouds associated with thunderstorms may cover portions of a state or even just a few towns.

The cloud types of cirrocumulus, altocumulus and stratocumulus tend to overlap and incorporate both stratiform and cumuliform cloud formation processes. However, the predominate process results in a layering of these clouds. 

A. High Clouds
The high clouds (cirrus family) are composed of ice crystals. True cirrus are fairly delicate (i.e. mares’ tails) and may provide clues concerning upper level wind direction. Cirrostratus are also thin clouds, but may eventually cover the entire sky resulting in a halo around the sun or moon. Cirrocumulus are probably the rarest of the cirrus family, and are sometimes described as a mackerel sky and generally are observed

in delicate patches or waves of clouds.
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Fig – 2  Cirrus and patchy Cirrocumulus (upper left) clouds, UVM campus (Hogan Aug 8, 2009)
B. Middle Clouds
The middle cloud family consists of altostratus and altocumulus. The name derives from the latin “altus” meaning high. Thus, altostratus can be thought of as high stratus clouds. These clouds consist of liquid or liquid and ice.

Altostratus are gray layers of cloud that may cover the entire sky. They may occur at more than one level simultaneously. The sun or moon may be visible through these clouds as if viewed through a frosted glass.
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Fig – 3 Altostratus clouds over Lake Champlain (thicker than cirrostratus, but note sun dimly reflecting off water) - Hogan July 2004)
Altocumulus clouds usually occur in patches or areas of waves and roll type clouds. They involve both stratiform and vertical growth cloud processes. Since they are closer to the observer, they appear larger and thicker than cirrocumulus, and may block the sun or moon.

C. Low Clouds
Low clouds consist almost entirely of water droplets, except in extremely cold weather. They generally are dominated by the appearance of layers.  

Stratus clouds appear as a smooth layer of gray cloud. Fog is a stratus cloud in contact with the ground.
Stratocumulus clouds consist of large irregular areas or rolls/waves of clouds. As with altocumulus, they represent an overlap of the stratiform and vertical growth processes and frequently result from the spreading out of cumulus.
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 Fig – 4 Altocumulus (AC) in wave pattern and  stratocumulus (SC) - South Burlington, VT (Hogan Aug 13, 2008). Note differences in altitude.
Nimbostratus (originally referred to as nimbus) is associated with steady rain or snow (Nimbo being latin for rain). This in contrast with Cumulonimbus (also a rain cloud), which is associated with showery weather.  Nimbostratus clouds resemble stratus but are thicker and layered to greater heights and their bases are frequently ragged in appearance.

[image: image16.png]



[image: image17.jpg]


Fig – 5  Nimbostratus with rain and fog (note fuzziness in distance looking from South Burlington towards UVM. (Hogan Nov 15, 2008).
D. Clouds of vertical growth
Clouds of vertical development include cumulus (cotton ball-like) and cumulonimbus (large cauliflower). Solar heating is the driving force behind these clouds but other processes (frontal lifting) frequently enhance their development.

Fig – 6  Fair weather cumulus (Cumulus Humilis) with limited vertical development, looking toward Mt Mansfield from UVM campus. (Hogan August 9, 2008)

Cumulus clouds may develop into Cumulonimbus (which result in thunderstorms) reaching to great heights in the atmosphere. Their cloud tops may spread out (i.e. forming an anvil) and appear like cirrus with an icy or glaciated texture.     


Fig – 7  Towering cumulus developing into Cumulonimbus (note airplane in foreground left), looking north from UVM campus (Hogan August 13, 2008).
V.  Cloud types and weather

No precipitation reaches the ground from cirrus clouds, and very little precipitation usually results from  altostratus or altocumulus.
However, depending upon one’s location with respect to areas of low pressure (depressions) and fronts, these clouds may lower and thicken and generally imply impending precipitation.

Stratus and stratocumulus clouds generally do not produce more than drizzle, sprinkles or flurries. Strato- cumulus clouds frequently follow cold fronts in the cool season with a brief shower or flurry as the colder air moves (advects) into the region.

Cumulonimbus clouds (extensive vertical growth) result in localized heavy precipitation (thunderstorms) while nimbostratus clouds (layered) are generally accompanied by widespread steady precipitation.
Fair weather cumulus clouds, which frequently dot the warm season sky, may develop into a local rain shower with  enough lifting or sufficient heating, especially in mountainous areas.

By monitoring cloud development, one can anticipate weather changes. Are the clouds breaking up, or is there a progression of thickening cirrus lowering into altostratus clouds?
A brief summary of cloud characteristics is provided in Table 2 at the end of this module. The cloud heights listed pertain to the mid-latitudes, with clouds being higher in the tropics and lower at the poles. When used with a detailed cloud chart,this table will assist students in understanding atmospheric processes.
VI.  Cloud Symbols  

With the increasing automation of both the observational and transmission processes of weather observations, as well as automated weather map plotting, cloud symbols are slipping into disuse.
As noted by Market and Rochette (NWA Digest 1996), “data of a more qualitative nature is [sic] often neglected. Such appears to be the case with cloud genera (type) symbols on surface weather charts”.
As these authors further state, “When utilized with other sources of data, knowledge of cloud genera can aid meteorologists in deducing the vertical nature of the atmosphere when direct measurements are unavailable”.

It is wise for the student of clouds to be aware of and understand the use and meaning of these cloud symbols. When properly used, these symbols provide a great deal of knowledge concerning cloud structure and can assist the meteorologist in understanding whether the clouds at a particular location are spreading out (stable) or developing vertically (unstable). The best way to use these data, when available, are in combination with satellite, radar and other meteorological sensory information.

Cloud symbols are listed in Appendix 2 at end of the module.
A few examples of cloud symbols are included below:
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  Indicates cumulus cloud with little vertical extent
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  Indicates cumulonimbus cloud

(extensive vertical growth) with an anvil
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 Indicates stratus cloud     

A quick review of Appendix 2 will highlight the logical nature of these cloud symbols. 
	Cloud Family and Type
	Height above ground (feet)
	Content
	General description (refer to cloud chart for details) 

	
	
	
	

	High level Clouds
	
	
	

	Cirrus (ci)
	20000-40000 
	Ice
	Delicate streaks or patches of thin white clouds

	Cirrostratus (Cs)
	15000-30000 
	Ice
	Thin transparent sheet or veil of pale white cloud

	Cirrocumulus (Cc)
	15000-30000 
	Ice
	Areas of small puffs or ripples of thin white cloud

	
	
	
	

	Middle level clouds
	
	
	

	Altostratus (As)
	6500-15000 
	Water and ice
	Uniform layer(s) or sheet(s) of pale white or gray cloud. Sun may be dimly visible.

	Altocumulus (Ac)
	6500-15000 
	Water and ice
	Lumpy or wave clouds in differing layers or patches  

	
	
	
	

	Low level clouds
	
	
	

	Stratus (St)
	<3000 
	Water (and ice in winter)
	Uniform gray layer

	Nimbostratus (Ns)
	= or < 6500 (layered up to 20,000)
	Water and ice
	Ragged gray layer usually accompanied by precipitation. 

	Stratocumulus (Sc)
	1500-6500 
	Water (and ice in winter)
	Patches or layers of rolls or lumpy cloud. Frequently forms from dissipating cumulus.

	
	
	
	

	vertically developed clouds
	
	
	

	Cumulus (Cu)
	< 6500 

developed vertically
	Water (may have ice)
	Heaps of white cotton ball type of lumpy cloud. Flat base with slight to moderate vertical growth. 

	Cumulonimbus (Cb)
	< 6500 

tops >or= 50,000 
	Water and ice
	Large white or gray cauliflower type clouds of great vertical extent. May have a smooth anvil top. Accompanied by showers or thunderstorms


Table – 2  General describtion of clouds when observed from ground

Appendix I-A

 Cloud Descriptive terms
Clouds are completely described by including cloud Genera, Species, Variety and Supplementary or Accessory cloud data. For example: Cumulus congestus, well developed cumulus, while stratocumulus stratiformis is an extensive layer of stratocumulus.

Correctly identifying clouds can be a very involved process. Students should learn the 10 genera (e.g. Cirrus, Cirrostratus, etc). The additional terms are helpful (especially the cloud species). Most cloud charts either include these terms or describe the clouds in detail. However, it is not expected that SWAC participants or their students will master these detailed subtleties (species, varities, etc) of cloud identification in a few months. 
A.   Cloud Species 
A subdivision of genera based on shape or internal structure.

calvus (cal) – Cumulonimbus clouds in which portion of upper cloud is losing cumuliform outline but no cirrus has formed from it. Appearance is becoming smooth.

capillatus (cap) – Cumulonimbus clouds characterized in upper portion by fibrous or cirriform frequently in anvil portion.

castellanus (cas) – Clouds which appear with slight vertical development (as in cumuliform process) in upper portion as with a row of turrets (may be applied to cirrus, cirrocumulus, altocumulus or stratocumulus).


congestus (con) – Cumulus clouds of enhanced vertical extent with bulges in upper portion resembling a cauliflower.

fibratus (fib) - nearly straight or irregularly curved filaments not ending in hooks or tufts (may be applied to cirrus, cirrostratus).

floccus (flo) - small tufts of a cumuliform type appearance while base is ragged and virga may occur (may be applied to cirrus, cirrocumulus or altocumulus).

fractus (fra) - ragged or broken shreds of cloud (may be applied to stratus or cumulus).

humilis (hum) – Cumulus clouds of limited vertical growth that appear flattened.
lenticularis (len) - wave cloud with lens shape frequently associated with orographic processes (may be applied to cirrocumulus, altocumulus, or stratocumulus).

mediocris (med) – Cumulus clouds of moderate vertical growth.

nebulosus (neb) – an undifferentiated (no distinct details) veil or layer of cloud (may be applied to  cirrostratus or stratus).


spissatus (spi) – Cirrus clouds dense enough to appear grey near the sun.

stratiformis (str) – cloud spread out in extensive horizontal sheet or layer (may be applied to Altocumulus, stratocumulus and occasionally to cirrocumulus).

uncinus (unc) – Cirrus clouds of comma or hook shape.
B.   Cloud varieties

A subdivision of the cloud genera, it pertains to the arrangement and/or the degree of transparency of the cloud.

duplicatus (du) - more than one cloud layer at different levels which may merge (may be applied to cirrus, cirrostratus, altocumulus, altostratus, and stratocumulus).



intortus (in) – Cirrus clouds irregularly curved or tangled.

lacunosus (la) - thin cloud with regularly spaced holes, net-like (may be applied to cirrocumulus, altocumulus, altostratus, and rarely to stratocumulus).



opacus (op) – extensive cloud patch or layer that completely masks sun or moon (may be applied to altocumulus, altostratus, stratocumulus or stratus).



perlucidus (pe) - broad cloud patch or layer with some (small) gaps allowing blue sky to be seen (may be applied to altocumulus and stratocumulus).



radiatus (ra) - broad parallel bands appearing to converge toward a point on the horizon. (may be applied to cirrus, altocumulus, altostratus, stratocumulus or cumulus).

translucidus (tr) – extensive patch or layer of clouds translucent enough to permit the sun or moon to be seen (applied to altocumulus, altostratus, stratocumulus or stratus).



undulatus (un) – clouds in fairly uniform patches or sheets showing undulations (may be applied to cirrocumulus, cirrostratus, altocumulus, altostratus, stratocumulus or stratus).

vertebratus (ve) – cloud elements arranged so as to appear like vertebrae or ribs (Applies mainly to cirrus family). 

C.   Supplementary cloud features
Incus - upper portion of cumulonimbus spread out into an anvil with fibrous appearance.

Mamma - hanging protuberances on underside of cloud (may be applied to cirrus, cirrocumulus, altocumulus, altostratus, stratocumulus or cumulonimbus).


Virga  - precipitation trails from cloud evaporating before reaching ground (cirrus type,

altocumulus, altostratus, stratocumulus, nimbostratus, cumulus or cumulonimbus).


Praecipitatio  - precipitation falling from a cloud and reaching the ground (may be applied to altostratus, nimbostratus, stratocumulus, stratus, cumulus or cumulonimbus).

Arcus  - a dense horizontal roll cloud with tattered edges located on lower front part of cloud (usually occurs with cumulonimbus and rarely with cumulus).

Tuba - cloud column protruding from cloud base constitutes cloudy portion of intense vortex.
D.   Accessory Cloud features
Pileus – A cloud of small horizontal extent in the form of a cap or hood above or attached to upper portion of a cumuliform cloud which often penetrates it (principally occurs with cumulus and cumulonimbus). 

Velum – A cloud veil of great horizontal extent above or attached to upper portion of cumuliform clouds which may penetrate it (principally occurs with cumulus and cumulonimbus). 

Pannus – Ragged shreds or a continuous layer below another cloud and sometimes attached to it (occurs mostly with altostratus, nimbostratus, cumulus and cumulonimbus). 

E.   Stratospheric clouds

Nacreous – Known as Mother-of-pearl clouds are rare, high latitude, stratospheric clouds resembling lenticularis clouds in shape. Most brilliant when the sun is several degrees below the horizon. 

Noctilucent clouds – Resemble cirrus (very high 250,000 - 300,000 ft) but tend to be blue or silver color (sometimes orange or red). Probably composed of cosmic dust. Very rare, seen only in high latitudes when the sun is 5 to 15 degrees below the horizon.

Appendix – 1-B

Detailed cloud chart.

This can be viewed in a similar fashion to the Periodic Table of Chemical Elements. Each row can be associated to the height of the base of the clouds. Specifically:

Row one/top row…Cirrus cloud family (layer type on left and cumulus type on right) 
Row two….………”Alto” or middle level clouds (layer type on left and cumulus type on right)
Row three……………Clouds with low level bases (Stratus, cumulus, etc)

Bottom row ………….Special varieties of clouds   

Appendix – 2 Cloud symbols
List of frequently used cloud symbols for shorthand plotting purposes.

(Courtesy of: http://virtualskies.arc.nasa.gov/weather/tutorial/tutorial5a.html)
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