Cloud Classification Before
Luke Howard
Abstract
A brief outline of the history of cloud painting prior to the first
cloud classification schemes of Luke Howard and Lamarck is presented. It is shown that European painters had accurately represented most of the different cloud forms between about 1425 and
1675.

1. Introduction
The scientific investigation of clouds dates from
1802-1803 when Jean Baptiste de Monet Lamarck in
France and Luke Howard in England independently
applied the Linnean method of classification to the
clouds. Lamarck's system was essentially ignored,
but Howard's original articles " O n The Modification
of Clouds" (1803a,b) began to attract attention within
about a decade and have come to form the core of
the currently accepted system of cloud classification.

The significance of Howard's work cannot easily
be understated. It was assessed cogently by the German poet, philosopher, and scientist Johann Wolfgang von Goethe, who wrote that Howard, "was the
first to hold fast conceptually the airy and always
changing forms of clouds, to limit and fasten down
the indefinite, the intangible and unattainable and
give them appropriate names" (Badt 1950). Prior to
1800, the popular conception of clouds, which was
reflected in literature, emphasized only their formlessness and seemingly protean nature. For this reason, clouds had remained not only unclassified, but,
with a few colloquial exceptions, unnamed as well.
By contrast, it is important to note that the different
known members of the plant and animal kingdoms
had been named before the dawn of civilization and
classified in antiquity.
Folklore and a few isolated passages in literature
indicate that there was some knowledge of cloud
forms. In a letter to Tacitus, Pliny the Younger described the unusual volcanic cloud that formed at the
beginning of the eruption of Vesuvius on 24 August
79, comparing it to an immense pine tree with a long
trunk that spread out at the top (Bullard 1984). There
are a few references in Varenius's Cosmography and

© 1989 American Meteorological Society
Bulletin American

Meteorological

Society

Stanley David Gedzelman
Department of Earth and Planetary Sciences
City College of New York
New York, NY 10031

General Geography (1682) to the use of clouds as
forecasting tools. All but one refer only to the darkness of a cloud as a prognostic tool. A single reference concerns the shape of a cloud—the so-called
oxes-eye, a lenticular cloud known by sailors to form
over Table Mountain near Capetown, South Africa,
just prior to the onset of a storm with northerly winds.
People whose livelihoods depended on judging
weather from the state of the sky surely had other
forecasting rules based on cloud forms to draw upon.
Descriptive terms for the clouds, such as mares' tails,
mackerel sky, wooly fleeces, and rocks and towers,
appeared in conjunction with simple weather proverbs that have statistical value as weather indicators.
Thus, for instance, " W h e n clouds appear like rocks
and towers,/The earth's refreshed with frequent
showers," or, "The cloud called goat's hair or the
gray mare's tail, forebodes wind" (Swainson 1873).
In general, knowledge and understanding of clouds
prior to 1800 remained uncoordinated, haphazard,
and absent from the written record.
The greatest repository of human knowledge of
cloud forms before 1800 was assembled and displayed prominently by artists. For centuries artists
had patiently and carefully looked at the sky and then
reproduced, often with little distortion, what they had
seen. Long before Howard or Lamarck were born,
artists had already effectively identified almost all the
various cloud forms and had, de facto, produced a
rather complete cloud atlas.

Very little has been written on the history of cloud
painting prior to 1800. This is due in good part to
two facts—first, the early nineteenth century landscape painters, led by Joseph M. W. Turner and John
Constable in England and by Caspar David Friedrich
in Germany, were all strongly influenced by Howard's work, and second, they depicted the cloud
forms far more knowledgably than did their immediate predecessors (Bonacina 1937, 1938). Sky painting of the eighteenth century represents something of
an aberration from a norm established at the beginning of the Renaissance. Most eighteenth century
painters depicted clouds almost as if from within,
thereby avoiding all consideration of their proper
forms. Their painted clouds tend to resemble puffs of
steam or ragged storm-torn shreds. The stylistic representation of clouds served to stress certain dramatic
qualities then considered to be of great importance.
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Eighteenth century critics of art tended to disparage
the careful observation of nature as an end in itself,
arguing that too literal an approach to representing
nature invariably diminished the dramatic impact of
a work. Artists were specifically advised to avoid producing any scene that might be interpreted, in the
words of the painter Fusseli, as " a tame delineation
of a given spot" (Clark 1950). Categories of art were
ranked according to a moral hierarchy in which landscape was placed on the bottom rung, it serving no
apparent elevating purpose.
Howard's work appeared just at the time that this
attitude was being seriously challenged. Romanticism was taking hold of all the arts. This back-tonature movement, whose roots are found in the
eighteenth century, compelled artists, despite a distrust of the presumed sobriety, restraint, and general
lack of passion of both scientists and the scientific
method, to examine once again the forms of clouds.
Turner, Constable, and Friedrich all began devoting
attention to the sky shortly after 1800, and certainly
before they learned of Howard. W h e n Howard's
work became known it struck a responsive chord
among artists, serving as an aid and ally in their efforts, and so came to enjoy a far greater impact than
its author ever anticipated. Ten years after Howard's
original articles first appeared, Thomas Forster published the Researches

About

Atmospheric

Phaeno-

menae. This basically reproduced Howard's system
and brought it before a large audience. Forster's first
edition quickly sold out and in 1815 a second edition
was given a much larger printing. It was this edition
that came to the attention of John Constable in 1821,
inspired him to execute a series of cloud studies, and
caused him to change the manner in which he
painted the sky (Thornes 1979). Turner's cloud studies, which date to 1817, may also have been directly
inspired by Forster's book.
In 1815, H o w a r d ' s article reached G e r m a n y ,
where it was reprinted in Annalen der Physik, and
quickly came to Goethe's attention. Goethe was so
impressed by the broader implications of Howard's
work that in 1816 he approached several of the German Romantic landscape painters, including Friedrich, seeking to commission careful cloud studies
(Badt 1950). Most of the artists (including Friedrich)
rejected Goethe's request, but were thereby alerted
to the fact that clouds had been classified and named.
From 1817, Friedrich's clouds show decidedly more
attention to form.
Before 1800, painters had to work without the benefit of Howard's or Lamarck's nomenclature when
depicting the clouds, but were well suited both by
temperament and ability to represent the cloud forms
rather well. Cloud painting has a long history, but
prior to about 1425, artists invariably depicted clouds

with some degree of stylization. After 1425, European painters began to produce some highly realistic
renditions of clouds. The European effort to paint the
sky and its clouds realistically coincided with the new
emphasis placed on the world of nature at the opening of the Renaissance. It is appropriate that artists
were so centrally involved in the early effort to describe various aspects of nature; until the time of
Newton many artists also were, like Leonardo da
Vinci, prominent engineers or scientists as well.
The material presented here is based largely on The
Sky in Art (Gedzelman, 1989). An historical outline
of some of the earliest representations of meteorological phenomena in art focusing on European cloud
painting between about 1425 and 1675 is given. During this time almost every cloud form was represented. The emphasis here is to document the earliest
representations of each cloud type. Other meteorological or climatological matters treated by artists are
mentioned here only in passing, thus little attention
is given to the history of representation of the various
atmospheric optical phenomena such as rainbows.
Lamb (1967) and Neuberger (1970) have already
documented that the geographical means and temporal variations of cloud cover, cloud type, and
visibility in painted skies are related to parallel
variations in the observed climate, w h i l e Lamb
(1967) and Burroughs (1981) showed that artists have
recorded some particularly severe and snowy winters
such as the winter of 1564-1565. A final point raised
by Constable (1832) and only touched upon in this
article is that many landscape paintings are surprisingly detailed and incisive documents of evolving
weather situations.

2. The earliest representations
of the sky
Prehistoric art from Ice Age caves such as Lascaux
and from rock surfaces across Europe, Africa, and
Asia show that artists had mastered the problems of
representation thousands of years ago. Nevertheless,
early art is almost entirely devoid of direct meteorological content. Table 1 contains a chronological
outline of the earliest appearances of various meteorological phenomena prior to 1400.

The earliest known representation of a cloud was
found at Catal Huyuk (Mellaart 1967), an ancient city
on the Anatolian Plateau of Turkey that was a thriving
commercial center about 8000 years ago. O n e painting shows an unidentifiable, amorphous cloud mass
hovering over a volcano, the nearby Hasan Dag,
which erupted about 6200 BC. Heavy forked lines
which almost certainly represent lightning bolts, so
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TABLE 1.
Date
6200 B.C.
3500
3000
2500
1550
1000
850
330
25 B.C.
50 A.D.
70
70
375
525
530
538
540
950
950
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The earliest representation of meteorological phenomena.

Phenomenon
Volcanic cloud, lightning
Rainbow
Cumulus, rainstreaks
Lightning
Cumulus
Cumulus (flat based), rainstreaks, drops, hailstones, streak lines
Halo, blue background
Purple mountains
Graded sky
Valley fog
Cumulus top, rainbow
Mist
Stratocumulus loaves
Cumulus, streak lines
Stratocumulus bands at sunset
Cumulus (flat based)
Cumulus (flat based)
Snow-covered ground
Snow-capped mountains (?)

often produced in conjunction with volcanic eruptions, extend between this cloud and the ground and
also horizontally in the clear air to the right of the
cloud.
In the Tassili Mountains of the Central Sahara
(Lhote 1959) there is a painting that contains a rainbow executed about 5500 years ago when the region
was still a grassland. Although there is no cloud
above this rainbow there is a row of wheat, from
which grain or possibly rain is falling.

Egyptians completely excluded clouds from their
art, but in their hieroglyphics (Budge 1960) utilized
recognizable symbols such as the upper half of a circle with slanted lines (perhaps rainstreaks) beneath
to denote clouds and storms. The upright semicircle
is the currently used symbol for cumulus in the synoptic reports. The earliest recognizable but garlanded
cumulus appear in two Minoan works of art that date
to about 1550 B C — a dagger and a gold cup found
in separate Mycenaean tombs. The first flat-based,
multicellular cumulus appear in an Olmec petroglyph at Chalcacingo, Mexico, dating to between
1100 and 700 B C (Gay 1972; see also Schaefer and
Day 1981). Fallstreaks extend below each of the three
clouds while magnified bullet-shaped raindrops, hailstones consisting of concentric rings, and a god exhaling vortices are also shown amid several stalks of
maize.
The origin of sky painting has been attributed to
the Greeks on the basis of ancient documents. Recently, the tomb of Philip II of Macedon was uncovered at Vergina, revealing a mural completed about
330 BC with no atmosphere but distant purple mountains, the first representation of the phenomenon of
aerial perspective. A tradition of sky painting was
firmly established by Roman times and managed to
survive the Middle Ages. Roman landscape murals

Location or Title of Work
Catal Huyuk, Turkey
Tassili, Sahara
Egyptian Hieroglyphics
Sumerian Roll Seais
Minoan Dagger and Cup
Chalcacingo, Mexico
Assur
Tomb of Philip II, Vergina
Odyssey Landscapes, Rome
Chinese landscape
Zeus in the Clouds, Herculaneum
Sacrifice of Iphigenia, Pompeii
Mausoleum of S. Constanza, Rome
Nelson Stone Sarcophagus, China
Christ Appearing in the Clouds, Rome
Tun-huang, China
Sant Apollinare, Ravenna
River Journey, China
Bible of Leo the Patrician, Vatican

such as those preserved in Pompeii or Herculaneum
and Rome are surprisingly realistic. In some of the
works, including two scenes from the Odyssey Landscapes (c. 25 BC) in Rome, the Romans painted the
sky lighter at the horizon and showed how the atmosphere tinges distant points with its own blue
color. O n e mural from Herculaneum, Zeus in the
Clouds, shows Zeus atop a cumulus, thunderbolt in
hand. A rainbow arches above the scene. This mural
is exceptional, for almost all Roman murals that contain sky are cloudless.
Early Christian painters and mosaicists gave far
more emphasis to clouds, perhaps because according
to the Revelation of St. John the Divine, "Behold, he
cometh with clouds" 1:7. These clouds were represented in a stylized manner. The typical Early Christian cloud is either a tubular, loaf-shaped stratocumulus or a flat-based, scalloped triangular cumulus
with little vertical development, and often serves as
a platform for some divine figure. After the fall of the
Roman Empire and throughout the Middle Ages, the
sky was typically eliminated and replaced by a popular convention in the form of a gold curtain, which
symbolized the presence of divinity and removed
from scenes all suggestions of the time and space
frame of this world. Golden skies became so fashionable in the waning years of the Middle Ages that
clouds almost disappeared entirely from Gothic Art.
During the long medieval interregnum in Europe,
sky art blossomed in China. Ancient Chinese cloud
forms, dating perhaps to 1500 BC, suggest the vortical flow patterns of evolving cumulus. These flow
patterns or streak lines were incorporated in many of
the early naturalistic representations of cumulus that
first appeared about 535 A D . About the same time,
flat-based, almost triangular cumulus, resembling the
Early Christian cumulus have been found in the caves
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at Tun-huang. Unfortunately, at the peak of Chinese
sky painting, beginning in the tenth century, clouds
were deemphasized. Thereafter the sky was typically
left neutral and only valley fog was frequently represented since the Chinese artists had become enamored with effects of atmospheric obscuration. Many
snow scenes also date from this time.
In Europe, artists reintroduced the blue, colorgraded sky just about 1400 following closely on the
heels of a rather sudden reawakening of interest in
the world of nature. The observation that the sky is
not uniformly blue took hold in Paris and apparently
caught the art world's fancy. By 1416, a score of
artists working in Paris were illuminating manuscripts
with scenes containing color-graded and usually
cloudless skies. Perhaps the most famous of these
illuminators were the Limbourg Brothers, whose Tres
Riches Heures du Due de Berry includes many scenes
with sky and even a few with stylized but recognizable clouds. The snow-covered scene entitled February from this manuscript may be the earliest work
that contains evidence of an evolving weather situation. It shows the edge of a cirrostratus or altostratus
deck in the background. If compass orientation is established by the trees, which are plastered by snow
on only one side (presumably the east or northeast),
then the cloud deck is situated to the southwest or
south and makes it likely that another snowstorm is
approaching.
The burst of activity in French art at the beginning
of the fifteenth century was short-lived. In 1415 the
French were defeated by the British in the Battle of
Agincourt. In the resulting economic downturn, artists returned to their homelands. Further advances
emanated in quick succession from two principal
centers, Italy and Flanders.

3. Cloud forms of the fifteenth century
O n c e the realistic representation of the world of nature had been defined as an artistic goal around
1400, further progress was rapid. By the second
quarter of the fifteenth century a number of artists
were painting so realistically that their landscapes began to take on a photographic quality never before
seen in art. Still, the fifteenth century artists remained
quite selective, both in their choice of natural objects
and in their manner of representing the scenery.

Fifteenth century artists were particularly concerned with expressing the ideal form of all individual
objects in nature and placing every object strategically so that an observer had an unobstructed view
of it. Virtually all fifteenth century painted skies re-

flect these predilections. Visibility in these works is
quite high and the skies, while mostly clear, are dotted with small, sculptured clouds. The smaller individual cloud forms such as cumulus, stratocumulus,
altocumulus castellanus or lenticularis, and cirrus
were sometimes represented with such fidelity to nature that they can be used as illustrative examples in
modern meteorology texts.

The emphasis given to individual objects resulted
in severe limitations on sky art that even constrained
the pioneering sky painters such as Robert Campin,
Jan van Eyck, and Fra Angelico. It became conventional to deemphasize fields of objects, while individual objects were represented in miniaturized form
and in profile. Stands of trees were represented with
a cut-away view in which every tree trunk had to be
displayed. Cloud fields, particularly cellular and
banded altocumulus or cirrocumulus, were hardly
ever attempted and never handled masterfully. The
emphasis on high visibility and an uninterrupted but
static view of individual forms ruled out stormy, turbulent skies with great swelling clouds. Coincidentally, the various atmospheric optical phenomena,
such as halos, rainbows, glories, and coronas were
almost never represented in a naturalistic setting.
W h i l e rainbows do appear in many fifteenth century
paintings, they are almost invariably inserts in clear
skies that serve as seats or footstools for Christ in last
judgment scenes.

a. Flemish

painters

Mastery of realistic sky painting was attained in Flanders a few years before it was in Italy. During the
1420s two Flemish artists began representing clouds
without any ostensible degree of stylization. Robert
Campin, often identified as the master of Flemalle,
produced a number of works with cumulus-filled
skies. Campin's cumulus, as in the Nativity, (c. 1425,
Musee des Beaux-Arts, Dijon) tend to be the modestsize cumulus w e see near the sun on days when the
air is a bit hazy. They have brightly sunlit, swelling,
cauliflower sides and tops. O n the other hand, their
shaded bases and sides are often hidden by nearby
structures or blend indistinguishably into the almost
white horizon sky.
The paintings of Jan van Eyck represent the closest
approach to a cloud atlas before the time of Luke
Howard. Several of the paintings are also such carefully constructed documents that one can determine
the season, time of day, wind direction (from the
windmills), and even reconstruct the weather situation. The Crucifixion, (c. 1435, Metropolitan Museum of Art), a work of disputed origin, shown in
figure 1 is one of these. It contains four different types
of clouds—cumulus mediocris, cirrus uncinus, altoUnauthenticated | Downloaded 01/09/23 04:34 AM UTC
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FIG. 1. The Crucifixion, probably by Jan van Eyck (c. 1435). This contains four cloud forms—cumulus, altocumulus lenticularis, cirrus
uncinus, and cirrocumulus lacunosis—and a meteorologically consistent portrayal of an evolving weather situation. (By kind permission,
Metropolitan Museum of Art, New York, Fletcher Fund, 1933.)

cumulus lenticularis, and cirrocumulus lacunosis. 1
The cumulus and cirrus of The Crucifixion are rendered with almost textbook accuracy. The cumulus
are the most prominent clouds in the work. Van Eyck

1 In Gedzelman (1989) and in a future paper on weather forecasts in art, I will show that The Crucifixion was constructed to be
meteorologically consistent with the Biblical account in that it indicates a dramatic clearing following passage of a slowly moving
cold front associated with northeast surface winds.

represented such cumulus in most of his landscape
scenes, almost as a form of signature. Most of these
clouds have corrugated sides and tops, are boxlike
in shape, and have flat bases. In the Warriors of Christ
panel of the Ghent Altarpiece (1426-1432, Cathedral, Ghent) one of these cumulus has developed a
mushroom-shaped turret. Over the next century,
Flemish and Italian artists continued to represent cumulus as small, flat-based heaps, following the tradition of van Eyck, but with varying fidelity to nature.
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Cloud streaks and wisps highly suggestive of cirrus
had appeared before van Eyck and have continued
to be used by painters ever since, but the cirrus uncinus in The Crucifixion is perhaps the paradigm of a
painted cirrus before Constable's cloud studies. Individual streamers converge and slope downward at
a 2.5 degree angle, revealing van Eyck as a remarkably astute observer. Cirriform streaks continued to
appear with some frequency in works of fifteenth century Flemish painters, but seldom with much discrimination regarding proper cloud form. Thereafter, their
use declined and most artists overlooked the cirrus
until after 1800. W h i l e cirrus near the horizon sometimes appear as undifferentiated lines, most of the
cirriform streaks and fibrous patches in painted skies
might only be random brushstrokes.
A tiny cloud at the extreme upper left corner of The
Crucifixion closely resembles the so-called pile of
plates variety of altocumulus lenticularis. This cloud
consists of six or seven smooth veneers that are
arched conspicuously upward in the center, but
seems located too far over the snow-capped Alpine
peaks to have any apparent connection to them.
The final cloud form of The Crucifixion appears
near the center of the sky and is identified only tentatively as cirrocumulus lacunosis. This cloud patch
consists of an abbreviated network of only two or
three ranks and rows intersecting at near 90 degrees.
Abbreviated fields of cellular altocumulus appear in
at least two of van Eyck's other paintings but are also
not rendered in a very convincing manner. Jan van
Eyck, who represented so many objects with incredible fidelity, had difficulty capturing the character
of the multifaceted altocumulus and cirrocumulus.
Possibly the most convincing fifteenth century attempt to depict a field of cirrocumulus is the panel
entitled, Saint John the Baptist in the Wilderness,

from

the triptych (picture in three panels) known as the
Pearl of Brabant Altarpiece (c. 1475-80, Alte Pinakothek, Munich) by Dieric Bouts the Younger. This
shows the sky on a warm spring or summer afternoon. At the upper right of the panel is a small patch
of cellular cirrocumulus.
The Saint John panel also contains two other cloud
forms. The most prominent cloud is a cluster of flatbased cumulus. O n e of the cloud turrets has spread
out into a pronounced anvil and might be identified
as a cumulonimbus but it is far too small. Above this
miniaturized cumulonimbus is a band of cirrus with
distinct streamers.

The right panel of the triptych, entitled Saint Christopher; shows a sky filled with several parallel bands
of stratocumulus cumulogenitus at sunset. The vivid
coloring of the sky and clouds in this panel is appropriate for a sunset in limpid air. The artist also noted
that such clouds have flat bases with small-amplitude

corrugations that are conspicuous only when directly
illuminated by a sun at the horizon.
b. Italian

painters

Sky painting began in Italy about a decade after it did
in Paris and Flanders. Two of the earliest fifteenth
century Italian skies, the Thebiad (c. 1410, Uffizi
Gallery, Florence), presumably by Stamina, and the
small lower panel entitled Flight into Egypt from Gen-

tile da Fabriano's Adoration

of the Magi

Altarpiece

(1423, Uffizi Gallery, Florence) contain small strips
of mostly clear sky with a few wavy, white cloud
threads above mountainous terrain. Although these
early clouds are not convincing, they set the tone for
almost a century of Italian sky painting. Such wavy
clouds closely resemble a model that can be traced
as far back as Carolingian manuscripts but were probably also inspired by the mountain-wave clouds produced over both the Appennines and Alps.
The first indisputable examples of mountain-wave
clouds appears in Masolino's Founding of Sta. Maria
Maggiori (c. 1425, Museo di Capodimonte, Naples).
The gold sky in this work is dotted with saucershaped altocumulus lenticularis. There is at least one
row of these clouds that line up perpendicular to the
mountain ridge in the background and unmistakably
issue from it.
A generation later, Piero della Francesca included
mountain-wave clouds in a number of works. The

sky in the Baptism

of Christ (c. 1450, National Gal-

lery, London), shown in figure 2, contains a number
of mountain-wave clouds conspicuously arched upward in the center and consisting of piles of plates.
These clouds appear above the hills in the background and compete for space in the sky with the
Dove of the Holy Spirit, whose wings are curved in
a like manner.
Sunset and sunrise scenes also appeared with some
frequency in fifteenth century Italian art. O n e of the
early works is Jacopo Bellini's Madonna and Child
with Donor (c. 1441, Louvre, Paris). The sky in this
work is mostly filled with a thin layer of dull-gray
cellular stratocumulus, whose fringes are golden. Jacopo's son, Giovanni, adapted his father's themes
and techniques in the dawn scene, the Agony in the
Garden (c. 1460, National Gallery, London), shown
in figure 3. The most prominent cloud feature is a
row of cumulus whose flat bases are slightly corrugated and fringed with the golden light of the rising
sun. A few of the cloud turrets are castellated and
resemble trade wind cumulus.
Most of the fifteenth century Italian clouds are
small and discrete cumulus or altocumulus castellanus that evolved from the above mentioned Early
Christian and Medieval triangular prototype. Such
clouds were also inspired by the mostly clear summer
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FIG. 2. The Baptism of Christ by Piero della Francesca (c. 1450). This contains several altocumulus lenticularis in the form of piles of
plates. (Reproduced by courtesy of the Trustees, National Gallery, London.)

skies of Italy. Occasionally, smooth appendages that
resemble pileus protrude from the sides of these
clouds. Such an identification is however tentative at
best.
O n e of the few fifteenth century works that contains both a sizable cumulus and an entire field of
clouds in the background is Fra Angelico's Descent
from the Cross (c. 1443, Museum of S. Marco, Florence). In this early work, executed before the depiction of widely spaced clouds had become
conventional, the sky was designed to represent the
clearing after the storm that took place during the
Crucifixion. The largest cumulus in this work (shown
retreating in the distance on the far left) is still much
too small to be a cumulonimbus, but it has a smooth
appendage on the bottom that resembles an arc cloud
and an overhanging side with mammatiform protuberances.

4. The sixteenth century
The meteorological themes of small, discrete clouds
in bright daytime skies of unlimited visibility, which
so dominated fifteenth century art, began to fall from
favor around 1500. Leonardo da Vinci examined the
effects of haze and mist both scientifically and artistically from the 1470s. The Mona Lisa (c. 1503,
Louvre, Paris) is the first European painting since Roman times to show a uniformly hazy background.
Italian artists also began to increase both cloud cover
and size, and also to represent entire fields of clouds.
The tone of paintings became much darker. There
was a significant increase in the number of twilight
and nocturnal scenes, and meteorological settings
became stormier. Simultaneously, artists began to
represent atmospheric optical phenomena such as
rainbows and coronas in their natural settings. There
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was some meteorological motivation for these profound stylistic changes. Toward the end of the fifteenth century, the center of gravity of Italian art
shifted northward to Venice and Milan with its more
unstable and cloudy summer skies. In 1482, for example, Leonardo moved from Florence to Milan, the
foggiest part of Italy, where he remained for twenty
years.

Some of the first works to incorporate these meteorological changes did so in piecemeal fashion. The
Departure

of Aeneas

Silvius

Piccolomini

for

Basel

(1503-1508, Piccolomini Library, Cathedral, Siena)
by Pintorrichio describes a storm encountered by
Cardinal Piccolomini during a Papal mission. The cumulus are clustered and decidedly larger than in earlier works, but are still triangular and rather small for
storm clouds. For the most part, the scene is bright
and visibility is still quite high, but there are also dark
rainshafts which obscure much of the city across the
bay. Pintorrichio has also included a translucent rainbow over and to the side of these rainshafts.
High visibility and fair weather also characterize
most of the art of the German painter Lucas Cranach, but in The Crucifixion (1503, Alte Pinakothek,
Munich), shown in figure 4, he depicted the onset of a severe thunderstorm. The sky near the horizon is cloudless and has unlimited visibility, but
over the cross in the upper right-hand side, large
mamma protrude downward from the dark overhanging anvil of a cumulonimbus. Most of the
mamma are rounded but a few are strangely pointed
and the boiling appearance of the cloud's underside
is unmistakable.
Albrecht Altdorfer, another early sixteenth century
German painter, produced some of the earliest masterful depictions of cloud fields and was the first to
convincingly represent layers of cellular cirrocumulus. He was also the first to paint naturalistic coronas,
which are so often produced by cirrocumulus or altocumulus. He may even have painted a few halos,
but did so in religious works with a strong mystical
element that preclude any unambiguous naturalistic
interpretation.
Altdorfer's The Battle of Alexander (1529, Alte Pinakothek, Munich), shown in figure 5, is entirely naturalistic and represents something of a pictorial
compendium of sixteenth century earth sciences.
Completed a few years after first circumnavigation of
the earth, this work shows the battle from a viewpoint
so greatly elevated that the earth's curvature is unmistakable. Mountain ranges, seas, islands, major
landmasses, meandering and braided rivers with deltas are all included. The panoramic view of the sky
shows crepuscular rays on the far right emerging from
the setting sun through a tunnel in a wall of towering
cumulus. The upper part of the cumulus on the right

might possibly represent an anvil and has a mammatiform appearance. Some cirrus and a field of cellular cirrocumulus extend upward and outward from
this cloud and may constitute the evaporating remains of the anvil's edge. In the extreme upper left,
where the sky is too dark to identify the clouds, the
crescent moon, whose horns are aimed too steeply
upward for the given solar position, is surrounded by
a ringed corona.
The Venetian painter Titian was perhaps the first
Italian artist to represent fields of towering cumulus
congestus. He also popularized a variety of nondescript stratocumulus, altocumulus, or altostratus that
strike me as particularly unaesthetic and that first appeared in an allegorical scene by Giovanni Bellini
entitled Bitter Servitude (c. 1490, Galleria dell'
Accademia, Venice), which depicts several of the
Deadly Sins, including sloth. Many of Titian's scenes
take place at twilight or dusk when only the tops of
the cumulus are still illuminated by the sun's rays,
and when shadows mask the fine scale structure of
the altocumulus. Unfortunately, many artists adapted
Titian's convention for representing altocumulus, depicting them as extensive, almost monotone and undifferentiated sheets, perhaps with scarlet fringes.
This technique is well suited to covering large areas
of canvas with a minimum of time, effort, and understanding. Since it was apparently accepted by the
artists' patrons and since it greatly reduced the need
for artists to look at the real sky, it had a negative
impact on sky painting. With very few exceptions,
the detailed cellular or banded structure of altocumulus was not well painted until Luke Howard described these clouds.
Pieter Bruegel the Elder was too observant to reduce sky painting to a formula. A series of flat parallel
bases suggesting cumulus-cloud streets appear near
the horizon in the Road to Calvary (1564, Kunsthistorisches Museum, Vienna) and cover much of the
sky of the Return of the Herd (1565, Kunsthistorisches
Museum), one of five works showing the landscape
and sky during different seasons. In both of these
works the visibility is extremely high.
The winter scene from Bruegel's series of the seasons is the famous Hunters in the Snow (1565, Kunsthistorisches Museum, Vienna), which Lamb (1967)
has shown was a response to Europe's worst winter
in over 130 years. It is also one of the early paintings
to show the sky covered by an unbroken stratus layer.
Bruegel gave the stratus the same strange dark green
color as the frozen ponds beneath. Burroughs (1981)
pointed out that in the next two years Bruegel painted
four other scenes with snow-covered ground. In one
of these, the Adoration of the Magi in the Snow (1567,
Winterhur, Oskar Reinhart Collection), snow falls
from a featureless veil of nimbostratus. Bruegel's
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FIG. 4. The Crucifixion by Lucas Cranach (1503). This is the first of several versions of mamma by Cranach. (By kind permission, Alte
Pinakothek, Munich.)
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FIG. 5. The Battle of Alexander by Albrecht Altdorfer (1529). This contains a field of cumulus and possibly a cumulonimbus, crepuscular
rays, cirrocumulus, and a corona. (By kind permission, Alte Pinakothek, Munich.)

snow scenes have served as models for European
painters ever since.
A follower of Bruegel, Lucas van Valckenborch,
painted a cumulonimbus calvus in his Spring Landscape (1586, Kunsthistorisches Museum, Vienna).
This towering cloud does not have an anvil but it is
topped by a prominent dome and rain is shown falling from its flat base. It was obviously drawn from
life and is far larger than any fifteenth century cloud.
The Spring Landscape represents one of the supreme
European attempts to portray a cumulonimbus prior
to the twentieth century, when American painters finally succeeded.

5. The seventeenth century
Few new cloud forms were revealed by seventeenth
century artists. Nevertheless, painted clouds and
landscapes of this time, especially in Holland, tend
to appear far more convincing than in most earlier
works. Seventeenth century painters completed the
evolution from the miniaturized scenes of the fif-

teenth century to an almost photographic viewpoint
and sense of perspective. This is due in part to an
increased level of technical mastery but probably also
to the use of the camera obscura. The camera obscura (or pinhole camera), whose origin is ancient,
had been equipped with lenses by the late sixteenth
century and was one of the optical devices along with
the telescope and microscope that had a fundamental
impact on a range of human endeavours (Alpers
1983).
As a result of scientific and technological advances, it is little wonder that seventeenth century
artists (particularly in Holland) had a deep concern
with matters of lighting (optics) and evolving weather
scenes (dynamics). Sunrises and sunsets were treated
often and exquisitely, and altocumulus provided
bright highlights in many of these scenes. Several of
the Dutch painters also represented skies with clouds
at different levels in a manner far superior to anything
that had come before and seemed to understand their
value as weather forecasting tools.
Although clouds were depicted convincingly the
artists often showed blatant disregard for certain
aspects of their form. Thus the flat bases of the ever-
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FIG. 6. View of Delft by Jan Vermeer (c. 1661). The rounded clouds are dissipating remnants of a stratus deck, probably after a storm.
(By kind permission, Mauritshuis, the Hague.)

present, swelling Dutch cumulus were invariably hidden or disguised. Middle-level clouds often found in
the gaps between the cumulus can typically be identified either as altocumulus or cirrus but their finescale structure was almost invariably smoothed over.

Peter Paul Rubens was one of the few artists of the
century to portray this fine-scale structure and to explore a wide variety of cloud forms. The bulk of Rubens' works were commissioned, and in most of these
the sky was handled poorly, in the style of Titian's
nondescript altocumulus. But in the landscapes Rubens painted for his own enjoyment, his meteorological repertoire is rich and varied. Rubens was probably the first European painter to represent ground
fog, and may also have been the first to paint a supernumerary rainbow (George Siscoe, pers. com.).
His Henry IV at the Battle of Arques (Alte Pinakothek,
Munich) shows the profile of a distant cumulonimbus
capped by a small anvil. In the Autumn Landscape

with a View

of Het Steen

in the Early

Morning

(1635,

National Gallery, London) there is a patch of altocumulus consisting of a series of ordered ranks and
rows crossing at 90 degrees—the first convincing
painted example of a mackerel sky.
W h e n the many nondescript altostratus executed
in the style of Titian are excluded, there are few indisputable paintings of altostratus despite the high
frequency of cyclonic weather north of the Alps.
Either altostratus or stratus was the cloud of choice
in many of the seventeenth century's popular snow
scenes, but these clouds lack the features that enable
us to certify them as altostratus. The first undeniable
representations of altostratus appear in several works
by the French landscape painter Louis Le Nain, who
was born in Laon, near Belgium. The altostratus in
his Landscape With Peasants (1640, Louvre, Paris) is
distinguished by its gentle striations and the rather
bright appearance of the landscape below. A watery
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FIG. 7. Wheatfields by Jacob van Ruisdael (c. 1670). A view of cumulus cloud streets apparently converging in the distance as a result
of perspective. Ruisdael has disguised the flat bases. (By kind permission, Metropolitan Museum of Art, New York, Bequest of Benjamin
Altman, 1913.)

sun, one classical mark of altostratus, appears in only
one seventeenth century painting, Nicolas Poussin's
Deluge (1662-3, Louvre, Paris), but the cloud represented in this gloomy work is nimbostratus.
A far brighter prospect appears in Vermeer's famous View of Delft (c. 1661, Mauritshuis, The
Hague), shown in figure 6. This work contains clouds
that I initially identified as cumulus, but on closer
inspection realized to be the smooth-edged remnants of a dissipating stratus deck. The View of Delft
is a topographic work, showing the city as seen from
the Rotterdam Gate. The sun is situated behind and
to the right of the observer who faces slightly west of
north. Thus it is morning, and the clock on the building in the center indicates the time is 7:10 (somewhat
early for most cumulus). The brightness and purity of
the air add some final meteorological evidence that
the scene takes place in the wake of a departing cyclone.
Jacob van Ruisdael produced a number of topographic scenes which contain evidence of changing

weather. In several of these, he depicted cumulus
cloud streets. Earlier painted cloud streets were represented in profile and often could only be inferred
from their bases. Ruisdael's Wheatfields (c. 1670,
Metropolitan Museum of Art, New York), shown in
figure 7, offers a view of streets which are parallel to
the viewer's line of sight, towering overhead and apparently converging in the distance. It is also an excellent example of how the representation of clouds
had changed since the fifteenth century.

6. The eighteenth century
The volume of sky painting did not diminish during
the eighteenth century but cloud forms were seldom
represented because of a tendency to show the
weather from within. The seventeenth century Dutch
painters stressed the towering nature of the clouds
and although they avoided revealing such features as
the flat bases of cumulus, they still tended to depict
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entire clouds. Eighteenth century painters dispensed
with this format, depicting the clouds as if w e were
almost enveloped within them. Even in the documentary works of Canaletto, which do contain convincing clouds, the bases of the larger clouds are
obscured by haze.
Dramatic settings dominated the art of the century.
Antoine Watteau popularized a type of love scene set
in gardens with restricted atmospheric visibility. A
host of followers carried his works to their natural
limit by reducing visibility to several meters! Almost
all portraits of the time envelop the sitters in misty
and indistinct landscapes.

Another class of paintings had the same effect of
showing the weather from within. Dark, stormy skies,
often with aroused seas were popular at the time.
Such scenes invariably had some opening in the
clouds to allow a beam of blinding light to illuminate
a patch of ground and cloud fringes or fragments. The
purpose of this was to dramatize the stark differences
between light and dark, and to illustrate the concept
of the sublime.
It was in the stormy context of the sublime that
the single example of a new cloud form painted between about 1690 and 1815 was executed. William
Hodges, official painter of Captain Cook's second
voyage, observed an outbreak of waterspouts off
Cape Stephens, N e w Zealand, sketched them on the
spot and then incorporated them in a painting after
he returned home. His rendition of the clouds in A
Storm

and Waterspouts

off Cape

Stephens,

New

Zea-

land (1774, National Maritime Museum, Greenwich)
was determined more by the concept of the sublime
than by the actual observation. Nevertheless, the
painting captures most classical features of waterspouts (except for the hollow core which was reported in the journals), and shows them in various
stages of development.
Hodges' paintings were characteristic of the times
in several respects. In the eighteenth century, people
began to travel far more widely. The Alps, which had
earlier been considered only a barrier, were beginning to be recognized for their beauty. Artists began
representing these and other exotic places. Surely,
they saw clouds they never had seen before, but
while they felt compelled to render clouds in conformity with current notions of the sublime, they
fared very poorly when it came to representing the
forms. Improved artistic representation of cloud forms
had to await the changing attitudes and the work of
Luke Howard in the next century.

7. Concluding remarks
In this article I have presented a brief history of how
artists painted the sky prior to the first cloud classi-

fication systems. The main thrust of the article was
to document that between about 1425 and 1675 European artists had represented most of the cloud
forms. The contribution of artists should thus be incorporated into historical treatments of meteorology.
I have also shown how changing styles of art influenced the meteorological phenomena that the artists
selected and even the manner in which they were
represented. Certain meteorological issues that some
artists recognized, such as the signs of changing
weather, were only briefly touched upon here and
are treated at greater length in Gedzelman (1989) and
will also be addressed in a future article. The present
article is thus an exposition of one aspect of a longstanding relation between two fields not normally associated (meteorology and art).
Artists surely would have benefitted from a scientific knowledge of cloud forms. Artistic renditions of
the clouds prior to the work of Luke Howard and the
invention of the camera certainly had their shortcomings. The fine-scale features of altocumulus and cirrocumulus w e r e (with few exceptions) not well
represented until the nineteenth century. The feathery
fallstreaks of cirrus were also largely ignored by artists
until the present century. The grand cumulonimbus
was even more neglected. Despite all the storm effects attempted by artists, I do not know of a single
unambiguous painted example of an entire anviltopped cumulonimbus until well into the twentieth
century when a few American artists in the Midwest
and West began to represent them.
Despite these omissions, artists were among the
first explorers of the many manifestations of the atmosphere. The article therefore focused on the meteorological insights revealed in the paintings. Artists
tend to look at the sky differently than meteorologists,
and they sometimes reveal features w e have not been
trained to notice. M y study of the meteorological
content of art has made me a better observer of the
sky. This too is why, even after studying Howard's
cloud classification system, John Constable described
in his Lectures

on the History

of Landscape

Painting

(1832) how he continued to derive profound meteorological insights implicit in the works of the great
sky painters.
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