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INTRODUCTION
Since 2013 a WMO task team has worked toward the March 2017 release (in beta) of a complete revision
of the WMO International Cloud Atlas (ICA). The ICA has a very important role - it is the world’s reference
for identification and classification of clouds and other meteorological meteors. Its use by WMO member
nations ensures consistency in reporting by observers around the world. The ICA (WMO-NO. 407) includes
regulatory material, as well as providing information and guidance.
The ICA has a long history, with the first edition published more than a century ago in 1896. Updates have
been infrequent, in 1932/39, 1956, and again in 1975/1987 (Volume I/II). In the decades since the last
edition our world have fundamentally changed with ubiquitous smartphone cameras and the internet.
There were good reasons for the 2017 update, but perhaps the most important was the imperative for
WMO to maintain the global standardization of cloud classification. This has been threatened by the
appearance of unofficial online atlases, which diverge from accepted standards and often contain errors.
The new 2017 edition addresses the need for a web-accessible version, but it also goes much further to
modernize information, style, and to take advantage of the opportunities of a digital format. The goal of
this new ICA is to again be the de facto reference standard for the classification and reporting of clouds and
other meteors. Its reference material is easily accessed by a wide range of users, from professional
observers and trainers, to teachers, enthusiasts and casual users from the general public.

The overall three-part structure of the 1975 text (Vol. 1) has been retained. The first covers the definition of
a meteorological meteor and the general classes of meteors; the second covers clouds and the third covers
meteors other than clouds. However, this edition has important changes and updates described below.
Although the bulk of the Task Team’s work is complete, the project continues with translation of the Atlas
into all WMO official languages, and possibly with creation of e-book and printed versions.
WHAT IS NEW - UPDATES TO THE INTERNATIONAL CLOUD ATLAS
Added Classifications
The system of classification encompasses both clouds, and meteors other than clouds - which are
hydrometeors, photometeors, lithometeors, and electrometeors (clouds are also considered a form of
meteorological hydrometeor). Among the most exciting and widely discussed aspects of this edition are
additions to classifications. This is not undertaken lightly because there is a strong expectation of continuity
over time, in particular to avoid affecting climate records. No changes were made to existing classifications,
but several known phenomena not previously in the Atlas have been added.
As might be expected, no additions were made at the top level, the 10 genera or primary cloud types. One
new cloud species, volutus was added (occurring within the genera altocumulus or stratocumulus). This
describes a long, typically low, horizontal, detached tube-shaped cloud mass, often appearing to roll slowly
about a horizontal axis. When formed through the dynamics of a convective storm, volutus is distinct from
the supplementary feature arcus because it is fully detached from other clouds. A non-convective example
of volutus is the cloud that is known as the Australian Morning Glory.

Stratocumulus volutus, Szprotawa, Poland (Photo: Miroslaw Cichanowicz)

Five new supplementary features were added, asperitas, cavum, cauda, fluctus, and murus. See the new
atlas for detailed definitions and descriptions of these. The most discussed new supplementary feature is
asperitas, which has been observed and described by many people in recent years. It was strongly argued
by the Cloud Appreciation Society that this should be added to better describe clouds with “well-defined,
wave-like structures in the underside of the cloud; more chaotic and with less horizontal organization than
the variety undulatus”. Other new supplementary features describe features with quite familiar common
names. For example, most people know fluctus as a Kelvin-Helmholz wave, cauda as a tail cloud, and murus
as a wall cloud.
One new accessory cloud was added. Flumen is commonly known as Beaver’s Tail and is associated with a
supercell severe convective storm.
Finally, five new special cloud terms were added, cataractagenitus, flammagenitus, homogenitus,
silvagenitus, and homomutatus. The suffixes indicate local factors that led to cloud formation or growth (genitus) or caused to the cloud to change from a different cloud form (-mutatus). These special clouds are
influenced by large waterfalls, localized heat from wild fires, saturation of air above a forest, or by man.
Definitions, descriptions, and illustrations of meteors other than clouds have been expanded to include
several more phenomena. For example, snow devil and steam devil have been added to the hydrometeors
together with details of types of tornados. The optical phenomena (photometeors) have been thoroughly

expanded with illustrations of various types of halo phenomena, rainbow types and mirages. Upper
atmospheric electrometeors known as sprites and jets, not yet discovered when the previous edition was
published, have also now been added.
Clearer Photographic Examples and Added Contextual Information
Many images used for this new edition of the ICA have better quality and information content. For
example, the updated image of fog better shows its effect on horizontal visibility. Also, the web format
enables much richer content and presentation. The ICA now provides an interactive image viewer. With
this tool, a user can actively highlight features indicated in the captions, and even compare two images
side-by-side. Thermodynamic soundings, synoptic charts, satellite images and other supplementary
information are also added.

Improved image illustrating fog. Left: Reading, England, UK (Photo: George Anderson)
Right: North Atlantic Ocean (Photo: A. J. Aalders)
An Improved Cloud Classification Aid
An extremely useful feature of the prior ICA was the pictorial Cloud Classification Aid. This illustrated flowchart leads observers through a simple decision process to identify the cloud genus and species. The new
Aid is redesigned and enhanced with more accurate colour cartoons, each hyperlinked to a photographic
image of the relevant cloud. The Aid separately considers low-level, mid-level, and high-level clouds. A
simplified Cloud Identification Guide is also now available to easily identify the 10 genera. This should be
especially useful for training and teaching, and for amateur observers.
A Glossary of Terms
For the first time, the ICA includes a Glossary of Terms. This provides explanations of some less-common
names and terms used by observers in various parts of the world, but that are not formally defined within
the main text of the ICA. For example, terms such as bear’s cage, barber pole, and beaver tail have long
been used by storm chasers but are not part of the formal classification. Of course, it is hoped that
everyone uses the official classification terminology where it is available.
Enhanced Information in the Text and Images
A wonderful change enabled by the web format is the ability to view text (previously ICA Volume I) directly
alongside relevant images (previously Volume II), and to compare images side-by-side. This expands its
value as a reference and teaching tool.
Prior to this new edition, much of the ICA text was unchanged for 75 years or more, but in that time
common-use language and writing style evolved. Writing for an internet audience tends toward short,
easily skimmed sentences rather than the more complex and sometimes nuanced sentences of the past.
Although the definitions are not altered, the text is changed to update the writing style and eliminate
words that have gone out of fashion.

New Cloud Identification Guide for the 10 Cloud Genera
Some significant advances in scientific understanding of clouds or other meteors have been included. For
example, there is new knowledge of the conditions under which upper atmospheric clouds (polar
stratospheric clouds and noctilucent clouds) can form and exist. Another area of added capability is
searching images based on their Koppen climate classification. Users can, for example, view and compare
the very different vertical extent of Cumulonimbus capillatus in the Tropics and at high latitudes.

Greater Possibilities for use in Training and Education
The ICA remains first and foremost the reference for cloud classification. However, it is also used for
training observers and in some cases for teaching meteorology students. As an easily accessible web-based
document with search filters to find images for all cloud and meteor types and situations, it is hoped and
anticipated that its use for training and teaching will continue to expand.
Remaining Work
The WMO CIMO Secretariat and website host Hong Kong Observatory are currently creating translations of
the ICA website. The possibilities of an e-book version and a printed version are also being investigated.
PUBLIC REACTION - HOW WAS THE NEW INTERNATIONAL CLOUD ATLAS RECEIVED
Debut
The new ICA debuted (beta version) in March 2017 during WMO World Meteorological Day (Theme: “Year
of the Cloud”). Media coverage of the event and public interest were high. The initial reaction was
excellent, and the WMO Media Officer said the ICA release was “one of the most successful ever media
launches.” In the first week there were many thousands of online impacts, with more than 1 million people
reached through Facebook, and thousands of tweets and re-tweets about “Cloud Atlas”. The press
coverage and social media impacts occurred in many languages and countries.
Ongoing Use
Following an initial spike in website views, ICA web statistics shows that use has settled to a very consistent
level. There are typically about 2500 page views each day, with little variation (although slightly fewer on
weekends, and just before the New Year holidays). Use of the Atlas has been balanced, with views
distributed among many pages. About 180 pages have exceeded 1000 views per year (the Atlas has
approximately 1200 pages). Greatest use is currently from English speaking nations. Translation is
underway into all WMO official languages, and we expect even greater use when these become available.
The Task Team is gratified that some of the more heavily used pages are the new features such as the
searchable Image Gallery, the Cloud Identification and Cloud Classification Guides, and the Glossary.
Although there is no way to track past use of the print edition, we feel certain the online ICA is now far
more highly consulted.
A Standard-Bearer for Online Transition of WMO Documents
WMO has many websites for projects and information, but transitioning the ICA from a printed book to an
interactive web format was a challenge and a jump forward. The ICA is a precisely crafted and worded
document and contains embedded regulatory text. The task team views this transition as a success and we
hope this view is widely held.
According to web analytics, the ICA website is one of the top 3 most visited of WMO’s Scientific web
portals. Also, for visitors already at a WMO website, it is one of the top 3 most searched and queried
portals and has high referencing and indexing within the Google and Bing search engines.
Finally, we are happy to announce that the newly updated International Cloud Atlas has been awarded the
Atmospheric Science Librarians International’s “Choice Science Award - Honourable Mention”. This is the
first time ASLI has presented an award to a website rather than a printed book.
THE TASK TEAM
Creation of the 2017 edition of the WMO International Cloud Atlas was a collaborative effort of this WMO
Task Team, the Hong Kong Observatory, the WMO CIMO Secretariat, subject matter experts, institutions
that freely contributed synoptic charts and other contextual information, and especially the enthusiastic
observers and photographers who submitted their candidate images.
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The Task Team is also indebted to cloud expert Frank Le Blancq (Jersey) for his tireless contributions, and to
Stephen Lau (Hong Kong Observatory) for expert help.

Left: Hydrometeor example: Cumulonimbus capillatus incus with mamma, Minaya, Albacete, Spain (Photo:
Antonio J. Galindo). Right: Lithometer example: Dust storm or sandstorm (commonly known as a haboob),
Camp Bastion, near Nad-e Ali, Helmand Province, Afghanistan (Photo: Mike Baker)

Left: Photometeor example: Halo, Mt. Keilberg, Ore Mountain, Germany (Photo: Claudia Hinz). Right:
Electrometeor example: Sprites, Llanos Tuna, Cabo Rojo, Puerto Rico (Photo: Frankie Lucena)

