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PRINCIPLES OF CLOUD CLASSIFICATION

Genera

Species

Varieties

Clouds continuously evolve and appear in an infinite 
variety of forms. However, there is a limited number 
of characteristic forms frequently observed all over 
the world, into which clouds can be broadly grouped 
in a classification scheme. The scheme uses 

(defined according to their appearance and 
position in the sky), (describing shape and 
structure)  and (describing transparency and 
arrangement).This is similar to the systems used in 
the classification of plants or animals, and similarly 
uses Latin names.
There are some intermediate or transitional forms of 
clouds that, although observed fairly frequently, are 
not described in the classification scheme. The 
transitional forms are of little interest; they are less 
stable and in appearance are not very different from 
the definitions of the characteristic forms.
There also two additional cloud classifications: 

 and . These 
tend to be only rarely or occasionally observed and, 
in some cases, only in certain parts of the world.

The classification of clouds has ten main groups, 
called genera. Each observed cloud is a member of 
one, and only one, genus.

Most of the genera are subdivided into species, based 
on the shape of the clouds or their internal structure. 
A cloud, observed in the sky and identified as a 
specific genus, may bear the name of only one 
species.

Varieties are different arrangements of the visible 
elements of clouds and varying degrees of 
transparency. A variety may be common to several 
genera, and a cloud may show characteristics of more 
than one variety. When this is the case, all the 
observed varieties are included in the name of the 
cloud.

genera
species

varieties

Special clouds Upper atmospheric clouds
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Useful concepts
Height, altitude, vertical extent
 
· Height: Vertical distance from the point of 

observation on the Earth's surface to the point 
being measured.

· Altitude: Vertical distance from mean sea level to 
the point being measured. 

· Height/Altitude of cloud base: For surface 
observations, height of the cloud base above 
ground level; for aircraft observations, altitude of 
the cloud base above mean sea level. 

· Vertical extent: Vertical distance from a cloud's 
base to its top.

Levels
 
Clouds are generally encountered over a range of 
altitudes varying from sea level to the top of the 
troposphere (the tropopause). The troposphere can 
be vertically divided into three levels, formerly 
known as “étages”: high, middle and low. Each level 
is defined by the range of heights at which clouds of 
certain genera occur most frequently. The levels 
overlap and their limits vary with latitude.

Most clouds are confined within their level with the 
following few notable exceptions:
(a) Altostratus is usually found in the middle level, 

but it often extends higher;
(b) Nimbostratus is almost always found in the 

middle level, but it usually extends into the other 
two levels;
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Approximate heights of each level, and the genera occurring in each. 

Level Genera Polar region Temperate region Tropical 
region 

High Cirrus 
Cirrocumul
us 
Cirrostratus 

3 – 8 km 
(10 000 – 25 000 ft) 

5 – 13 km 
(16 500 – 45 000 ft) 

6 –18 km 
(20 000 – 60 
000 ft) 

Middle Altocumulu
s 
Altostratus 
Nimbostrat
us 

2 – 4km 
(6 500 – 13 000 ft) 

2 – 7 km 
(6 500 – 23 000 ft) 

2 – 8 km 
(6 500 – 25 
000 ft) 

Low Stratus 
Stratocumul
us 
Cumulus 
Cumulonim
bus 

From the Earth’s 
surface to 2 km 
(0 – 6 500ft) 

From the Earth’s 
surface to 2 km 
(0 – 6 500ft) 

From the 
Earth’s 
surface to 2 
km 
(0 – 6 500ft) 

 

https://cloudatlas.wmo.int/principles-of-cloud-classification-genera.html
https://cloudatlas.wmo.int/principles-of-cloud-classification-species.html
https://cloudatlas.wmo.int/principles-of-cloud-classification-varieties.html
https://cloudatlas.wmo.int/principles-of-cloud-classification-special-clouds.html
https://cloudatlas.wmo.int/upper-atmospheric-clouds.html


(c) Cumulus and Cumulonimbus usually have their 
bases in the low level, but their vertical extent is 
often so great that their tops may reach into the 
middle and high levels.

When the height of a particular cloud is known, the 
concept of levels may be of some help to the observer 
in identifying the cloud. The genus can be 
determined by making a choice from among the 
genera normally encountered in the level 
corresponding to its height.

New cloud types
As might be expected, no additions have been made 
to the 10 genera or primary cloud types. However, a 
new cloud species has been added: 
1.Volutus

A long, typically low, horizontal, detached, tube-
shaped cloud mass, often appearing to roll slowly 
about a horizontal axis. The roll cloud, volutus, is 
a soliton, not attached to other clouds and is an 
example of an undular bore.This species applies 
mostly to Stratocumulus and rarely Altocumulus

Five new supplementary features have also been 
added: asperitas, cavum, cauda, fluctus and murus. 

2.Asperitas
Well-defined, wave-like structures in the 
underside of the cloud; more chaotic and with 

less horizontal organization than the variety 
undulatus. Asperitas is characterized by localized 
waves in the cloud base, either smooth or dappled 
with smaller features, sometimes descending into 
sharp points, as if viewing a roughened sea 
surface from below. Varying levels of 
illumination and thickness of the cloud can lead 
to dramatic visual effects.Occurs mostly with 
Stratocumulus and Altocumulus.

3.Cavum
 A well-defined generally circular (sometimes 

linear) hole in a thin layer of supercooled water 
droplet cloud. Virga or wisps of Cirrus typically 
fall from the central part of the hole, which 
generally grows larger with time. Cavum is 
typically a circular feature when viewed from 
directly beneath, but may appear oval shaped 
when viewed from a distance.
When resulting directly from the interaction of an 
aircraft with the cloud, it is generally linear (in 
the form of a dissipation trail). Virga typically 
falls from the progressively widening dissipation 
trail.Occurs in  and   
and rarely Stratocumulus.

4.Cauda
A horizontal, tail-shaped cloud (not a funnel) at 
low levels extending from the main precipitation 
region of a supercell Cumulonimbus  to the 
murus (wall cloud). It is typically attached to the 
wall cloud, and the bases of both are typically at 
the same height.
Cloud motion is away from the precipitation area 
and towards the murus, with rapid upward 
motion often observed near the junction of the 
tail and wall clouds. Commonly known as a 'tail 
cloud'.

5.Fluctus
A relatively short-lived wave formation, usually 
on the top surface of the cloud, in the form of 
curls or breaking waves (Kelvin-Helmholtz 
waves) .  Occurs  most ly  wi th  Cir rus ,  
Altocumulus, Stratocumulus, Stratus and 

Altocumulus Cirrocumulus
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https://cloudatlas.wmo.int/imgviewer-5167.txt
https://cloudatlas.wmo.int/imgviewer-5631.txt


5.Fluctus
A relatively short-lived wave formation, usually 
on the top surface of the cloud, in the form of 
curls or breaking waves (Kelvin-Helmholtz 
waves) .  Occurs  most ly  wi th  Cir rus ,  
Altocumulus, Stratocumulus, Stratus and 
occasionally Cumulus.

6.Murus
A localized, persistent, and often abrupt lowering 
of cloud from the base of a Cumulonimbus from 
which tuba (spouts) sometimes form. 
Usually associated with a supercell or severe 
multicell storm; typically develop in the rain-free 
portion of a Cumulonimbus and indicate an area 
of strong updraft. Murus showing significant 
rotation and vertical motion may result in the 
formation of tuba (spouts). Commonly known as 
a 'wall cloud'.

The updated Cloud Atlas recognises a new accessory 
cloud – the name for features that merge with another 
cloud.

7.Flumen
Bands of low clouds associated with a supercell 
severe convective storm (Cumulonimbus), 
arranged parallel to the low-level winds and 
moving into or towards the supercell.
These accessory clouds form on an inflow band 
into a supercell storm along the pseudo-warm 
front. The cloud elements move towards the 
updraft into the supercell, the base being at about 
the same height as the updraft base. Note that 
flumen are not attached to the murus wall cloud 
and the cloud base is higher than the wall cloud.
One particular type of inflow band cloud is the 
so-called 'Beaver's tail'. This is distinguished by a 
relatively broad, flat appearance suggestive of a 
beaver's tail.

To round things off, there are also five new 
"special clouds", which describe localised 
conditions where clouds are generated due to either 
natural causes or human activity.The new special 
clouds recognised are: cataractagenitus, 
flammagenitus, homogenitus, silvagenitus and 
homomutatus.
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8.Cataractagenitus
Clouds may develop locally in the vicinity of 
large waterfalls as a consequence of water 
broken up into spray by the falls. The downdraft 
caused by the falling water is compensated for by 
the locally ascending motion of air. These 
special clouds will be given the name of the 
appropriate genus, followed by any appropriate 
species, variety and supplementary feature, 
and followed by the special cloud name 
“cataractagenitus”(for example, Cumulus 
c a t a r a c t a g e n i t u s  o r  S t r a t u s  
cataractagenitus).

9.Flammagenitus
Clouds may develop as a consequence of 
convection initiated by heat from forest fires, 
wildfires or volcanic eruption activity. Clouds 
that are clearly observed to have originated as a 
consequence of localized natural heat sources, 
such as forest fires, wildfires or volcanic activity 
and which, at least in part, consist of water drops, 
will be given the name relevant to the genus 
followed, if appropriate, by the species, variety 
and any supplementary features, and finally by 
the special cloud name “flammagenitus”, (for 
example, Cumulus congestus flammagenitus or 
Cumulonimbus calvus flammagenitus).

10.Homogenitus
Clouds may also develop as a consequence of 
human activity. Examples are aircraft 
condensation trails (contrails), or clouds 
resulting from industrial processes, such as 
cumuliform clouds generated by rising thermals 
above power station cooling towers. Clouds that 
are clearly observed to have originated 
specifically as a consequence of human activity 
will be given the name of the appropriate genus, 
fol lowed by the  special  c loud name 
“homogenitus”. For example, Cumulus cloud 
formed above industrial plants will be known as 
Cumulus (and, if appropriate, the species, 
variety and any supplementary features) 
fol lowed by the  special  c loud name 
homogenitus; for example, Cumulus mediocris 
homogenitus.
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11.Silvagenitus
Clouds may develop locally over forests as a 
result of increased humidity due to evaporation 
and evapotranspiration from the tree canopy. 
These special clouds will be given the name of 
the appropriate genus, followed by any 
appropriate species, variety and supplementary 
feature, and followed by the special cloud name 
“si lvageni tus”  ( for  example,  Stra tus  
silvagenitus).

12.Homomutatus
Persistent contrails (Cirrus homogenitus) may be 
observed, over a period of time and under the 
influence of strong upper winds, to grow and 
spread out over a larger portion of sky, and 
undergo internal transformation such that the 
cloud eventually takes on the appearance of 
more natural cirri-form clouds. In this instance, 
the resulting clouds will be given the name of the 
appropriate genus (for example, Cirrus, 
Cirrocumulus, or Cirrostratus) followed by any 
appropriate species, variety and supplementary 
features, followed by the special cloud name 
“homomutatus”, (for example, Cirrus floccus 
homomutatus or Cirrus fibratus homomutatus). 

– 

https://youtu.be/01Ciwd9b470   

Signification of Geography in UPSC Examination- apart 
from being one of the most sought after optional, with 
highest levels of success in last few years. Geography has 
significant share in GS (Prelims & Main) in GS Prelims 
paper - I, three topics viz.  Geography of the World & 
India, Social economic development, Environment, 
ecology, Biodiversity, Climate change, accounts for 30 - 
35 % of questions. In GS main paper - III, more more 
than 70% topic are geographical in nature. It is dynamic 
discipline that helps aspirants to remain updated catering 
current affairs significantly. We in ias coaching provide 
both optional & GS classes. 

https://youtu.be/KAL8RaBbTxY  
https://youtu.be/3GmLLja2SD4  
https://youtu.be/dSkR83avqDc     
 https://youtu.be/vE1Sdj_uUXs    
https://youtu.be/1PH3byf5CXQ   
https://youtu.be/QJ_hPu1T3SA    
https://youtu.be/g6DhYHhS2ac    
https://youtu.be/bHKIoRb-H94    

Follow On Social Media :-

Resources & links:

1) Facebook :- https://www.facebook.com/direction.ias
2) Twitter :- https://twitter.com/DirectionIAS
3) Google + :- https://plus.google.com/u/0/?tab=rX
4) Instagram :- https://www.instagram.com/directionias
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