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Historical Timeline of Weather and Climate Art and Science
c. 24,000-20,000 BC - Height of the ice age, climate 10 degrees C below today

c. 18,000 BC - Swimming stags Lascaux Caves, France

c. 12,000-5000 BC - Ice caps melt, sea level rise averages 4ft/century

c. 3000 BC - Sea reaches present level

c. 1628-1626 BC - Santorini volcano erupts near Crete, "the Minoan eruption" largest eruption in 10,000 years, 4X larger than Krakatoa

c. 1100-700 BC, Olmec Rain God Petroglyph Chalcatzingo Mexico

c. 1000 BC - Coal reported burned for casting metal in the Fu-Shun mine in China 

c. 400 BC - Kites invented in China

350 BC - Aristotle's Meteorologica

c.  10BC - Hippalus, a Greek sailor, credited with discovering the monsoon winds for navigation

70 - Sacrifice of Iphigenia Painting, Pompeii

79 - Pompeii volcano erupts

c. 100 - Kongming hot air lantern invented in China

c. 350 - Shift to colder, wetter weather in Western Europe that intensifies after c. 450

352, August 3 - Miracle hailstorm is said to occur founding the church of St. Maria Maggiore

535-539 - Several remarkable aberrations in world climate starting a cooling trend that lasts until 555. The Byzantine historian Procopius recorded of 536 CE, "during this year a most dread portent took place. For the sun gave forth its light without brightness ... and it seemed exceedingly like the sun in eclipse, for the beams it shed were not clear." Tree ring analysis by Mike Baillie shows abnormally little growth in Irish oak in 536 and another sharp drop in 542. Similar patterns are recorded in tree rings from Sweden, Finland, California and Chile. Climate in Europe during this time has been characterized as: low temperatures; possibly snow during the summer; dark clouds, only few hours of sunlight during the day; floods in formerly dry regions and crop failures.  There was flooding in the Middle East and drought and famine in China.  It has been speculated that these changes were caused by ash or dust thrown into the air after a comet or meteorite impact, or after a volcano eruption (a "volcanic winter").

526-547 Justinian and Attendants mosaic, San Vitale, Ravenna Italy

535 - Justinian writes a legal code that states the laws of nature common to mankind and includes air

542-567 - The "Plague of Justinian" is the first known pandemic.  May have originated in Ethiopia or Egypt. Constantinople imported massive amounts of grain to feed its citizens, mostly from Egypt, and the grain ships may have been the original source of disease for the city. The plague killed up to a quarter of the human population of the eastern Mediterranean.

550 - St Appolinaire painting

c. 800-1300 - The Medieval Warm Period or Medieval Climate Optimum, warmer weather in Europe, Vikings able to reach and live in Iceland and parts of Greenland

960-1280 - Sung (aka Song) dynasty in China, the 'age of invention'

c. 1000 - Gunpowder (‘fire medicine’) invented in China

c. 1000 - Li Gongnian landscape paintings

c. 1000-1350 Unusually warm climate in Europe

1040 - China invents moveable type

1119 - Sung mariners document use of compass for navigation

1259 - Evidence in ice cores at both poles indicate a major volcanic event in this year

1275 - Marco Polo, using the Monsoon winds for sea travel, is said to have visited China in this year, and documents the Chinese use of coal ('black rocks') 

1279 - Ghenghis Khan and the Mongols invade China, Sung Dynasty ends

1300 - British already beginning to use 'sea coals', so named because they are brought by barge or boat to London from Newcastle and other parts of northeastern England

1306 - King Edward bans the burning of 'sea coal' in England

1307 - Muhammed Investing Ali Persian painting

1315-1317 - 'Great Famine' in Europe due to drought and other bad weather

1313 - First recorded use of gunpowder in Europe

1348-1351 - 'Black Death' in Europe

1407-1408 - Severe Winter in Europe

1416 - Tres Riches Heures painting

1425 - St. Maria Maggiore painting presenting miracle hailstorm of August 3, 352

1425 - Chu Kao-Chi recorded halos in China, viewed as omen

1435 - Jan Van Eyck Crucifixion painting

1441 - Prince Munjong of Korea invented the first standardized rain gauge. These were sent throughout the Joseon Dynasty of Korea as an official tool to assess land taxes based upon a farmer's potential harvest.

1450 - Leone Battista Alberti developed a swinging-plate anemometer, and is known as the first anemometer (to measure wind).

1482 - Ptolemy's World Map

1485 - Leonardo Da Vinci sketches studies of flight

1490-1560 - Unusually warm climate in Europe

1492 - Columbus 'discovers' America

1500 - Heironymus Bosch's Temptation of St. Anthony painting

1514 - Copernicus writes first manuscript

1515 - Leonardo Da Vinci sketchbooks Deluge

1500's - Leonardo Da Vinci 'sfumato' paintings show atmospheric perspective

c. 1550-1890 - Little Ice Age in Europe, temperatures 2 degrees F less than today

1533 - Coreggio Jupiter and Io painting

1535, April 25, 7-9AM - halo recorded over Stockholm

1560-1600 - Rapid industrialization in England leads to heavy deforestation and increasing substitution of coal for wood.

1564-1565 - Dramatic winter in Europe

1565 - Bruegel Hunters in Snow painting

1569 - Gerardus Mercator issues the first Mercator projection map

c. 1590 - Queen Elizabeth "greatly grieved and annoyed" by coal smoke in Westminster Palace

1604 - Kepler publishes Supplement to Witelo outlining his geometric optics

1605 - El Greco View of Toledo painting

1606 - Galileo Galilei invents the thermometer

1643-1644 - Torricelli confirms that air has weight and invents barometer

1648 - Blaise Pascal discovers that atmospheric pressure decreases with height, and deduces that there is a vacuum above the atmosphere

1650 - Varenius writes General Geography

1650 - Otto von Guericke invents the air pump and demonstrates effects of vacuum

c. 1654-7 - Ferdinando II de Medici initiates the first weather observing network in Tuscany, Italy

1661 - John Evelyn writes Fumifugium

1662 - Sir Christopher Wren invented the mechanical, self-emptying, tipping bucket rain gauge

1667 – Jacob Van Ruisdael's Winter Scene painting

1667 - Robert Hooke builds another type of anemometer, called a pressure-plate anemometer

1671 - Ralph Bohun publishes A Discourse Concerning the Origine and Properties of Wind With a Historicall Account of Hurricanes, and Other Tempestuous Winds, considered the first scientific attempt to present an explanation of weather phenomena

1684 - John Evelyn writes that in this year smoke was so severe "hardly could one see across the street, and this filling the lungs with its gross particles exceedingly obstructed the breast, so as one would scarce breathe."

1686 - Edmund Halley presents a systematic study of the trade winds and monsoons and identifies solar heating as the cause of atmospheric motions, and establishes the relationship between barometric pressure and height above sea level

1690's - Worst decade of The Little Ice Age

1694 - Geminiano Montanari publishes Le Forze d’Eolo, Dialogo Fisico-Matematico Sopra gli Effetti del Vortice (The force of the wind: a physico-mathematical discussion of the vortex)

1697 – Edmond Halley creates chart of global winds

1697 - Engineer Thomas Savery builds the world's first steam engine influenced by the work of Robert Boyle and Robert Hooke 

1704 - Newton's Optics is published. Newton believes light to be a particle phenomenon, and accounts for its occasional wave-like behavior by conceding that the particles may cause vibrations in the ether - a hypothetical substance which, it is assumed, pervades all space.

1709 - Abraham Darby of Coalbrookdale, England uses coal instead of wood for manufacturing iron. British coal production around this time is 3 million tons per year, or five times more than the rest of the world combined

1714 - Gabriel Fahrenheit creates a reliable scale for measuring temperature with a mercury-type thermometer

1730 - Nicolas Sarrabat publishes Dissertation sur les Causes et les Variations des Vents stating that winds are caused by the action of the sun's heat on the atmosphere

1735 - Linnaeus issues System Naturae, the first modern plant classification system

1738 - Daniel Bernoulli publishes Hydrodynamics

1739 - Benjamin Franklin petitions the Pennsylvania Assembly to stop waste dumping and remove tanneries from Philadelphia's commercial district.  Franklin argues for "public rights"

c. 1740 - Pompeii excavated

1742 - Anders Celsius, a Swedish astronomer, proposed the Centigrade temperature scale, leading to the current Celsius scale

1743 - Benjamin Franklin is prevented from seeing a lunar eclipse by a hurricane, and deduces that cyclones move in a contrary manner to the winds at their periphery

1745 - Ewald Georg von Kleist and Pieter van Musschenbroek,  a professor at the University of Leiden (sometimes spelled Leyden ) in the Netherlands, discover independently that a glass vessel filled with water and charged by a friction source can store the electric charge. The device became known as the Leyden jar.

1752 - Benjamin Franklin proves that lightning is electricity through a series of experiments culminating with the famous 'flying of a kite' during a thunderstorm. Following this experiment, Franklin mounts lightning rods on his own home and on two public buildings. The steel-pointed rods draw the lightning away from the buildings and discharge it into the ground. 

1757 - Edmund Burke publishes On the Sublime and the Beautiful

1760s - 1790s - French Enlightenment Philosophers reconsider the social contract and the role of the state, focusing on problems of the very poor.  French philosopher Baudeau writes that "the true poor have a real right to demand basic necessities" 

1766 - St Nazarene Basilica, having no lighting rod, is hit by lightning and explodes

1766 – Henry Cavendish discovers that Hydrogen is lighter than air

1769, June 3 – Captain John Cook's Journey to document Transit of Venus, brings painter William Hodges

1769 - Experiments and Observations on Electricity Made at Philadelphia, Benjamin Franklin's studies on cloud formation and the electrification of clouds constitute a major contribution to the science of meteorolgy

1770 - Soga Shohaku The Chinese Immortal, Ch’en Nan Causing a Rainstorm painting

1772 - Daniel Rutherford discovers nitrogen

1774 - An electrostatic telegraph is demonstrated in Geneva, Switzerland by George Louis Lesage

1776 – Joseph Priestly credited with discovering oxygen, publishes Experiments and Observations on Air 

1778 Caspar Wolf Rhone Glacier painting

1778 - Baron de Montyon argues that poverty is "a slow poison" and that malnutrition, high infant mortality and injuries from dangerous trades were all problems the government must address. These ideas will become part of the French revolution's public health policy 

1781 - Painter and set designer Philippe Jacques de Loutherbourg creates a device he calls the Eidophusikon using moving pictures to represent natural phenomena. 

1783 - Antoine Lavoisier discovers oxygen

1783 - Public hot air balloon demonstration in Paris by Montgolfier

1783 - Two volcanos erupt, Laki in Iceland and Asama in Japan

1783 – In Essais sur l'Hygrométrie, Horace Bénédict de Saussure describes his hygrometer, an instrument to measure humidity; describes the general principles of hygrometry as a science; and discusses evaporation and the application of his researches to meteorology

1785 - Two men cross the English Channel in a Hydrogen balloon

1788-1789 - French freak hailstorm during a hot and dry summer occurs, followed by an unusually cold winter, famine and revolution

1789, July 14 - The storming of the Bastille opens the French Revolution

1792 - William Murdock (chief engineer with Boulton & Watt) first uses coal gas to light a room in Redruth, Cornwall; He improved the gas by passing it through water. This experiment is usually noted as the beginning of the manufactured gas industry

1801 -  Philip James de Loutherbourg Coalbrookdale by Night painting

1802 - Luke Howard writes On the Modification (Classification) of Clouds

1806 - Francis Beaufort introduces his system for classifying wind speeds

1812 - Turner Snowstorm painting

1812 - First gas lights introduced in London by the Gas Light & Coke Co. This "town gas" or manufactured gas would be used in every major US and European city

1813 - Thomas Forster published Researches about Atmospheric Phenomena

1816 - Goethe writes poetry praising Luke Howard

1816 - A French inventor, Joseph Nicephore Niepce, produces the first photograph. Niepce's process uses an instrument like the camera obscura to record an image on paper coated with silver chloride. The image is only temporary, and it will be another six years before images can be captured permanently.

1816 - Admiral Sir Home Riggs Popham tests a semaphore telegraph, mounting the semaphores on ships in the English Channel

1817 - Caspar David Friedrich Wanderer painting

1818 - Turner Cloud Studies paintings

1819 - A British Parliamentary committee expresses concern that steam engines and furnaces "could work in a manner less prejudicial to public health"

1820 - Heinrich Willhelm Brandes creates weather reports charting storms

1822 - John Constable Study of Cirrus Clouds painting

1823 - Hokusai Fuji woodblock print

1824 - William Sturgeon discovers that by running an electric current through a coil of copper wire wrapped around a piece of iron, a magnetic field is produced. This discovery lays one of the cornerstones for Alexander Graham Bell's invention of the telephone.

1824 – Joseph Fourier makes reference to what will later be called the greenhouse effect

1831 Cholera outbreak in Paris kills 19,000

1833 - Luke Howard publishes pioneering urban climate studies work, The Climate of London

1835 - Alexis de Tocqueville publishes Journey to England and describes the industrial city of Manchester:

"Thirty or forty factories rise on the tops of the hills...six stories. The wretched dwellings of the poor are scattered haphazard around them. Round them stretches land uncultivated but without the charm of rustic nature, the fetid, muddy waters stained with a thousand colours by the factories ... Look up and all around this place and you will see the huge palaces of industry. You will hear the noise of furnaces, the whistle of steam. These vast structures keep air and light out of the human habitations which they dominate; they envelope them in perpetual fog; here is the slave, there the master; there is the wealth of some, here the poverty of most."

1837 -  Louis Daguerre invents 'Daguerreotype' cutting image exposure time down to 20 minutes

1837, September 28 - American painter Samuel F.B. Morse develops and patents a working electric telegraph. Morse first conceives his system of electromagnetic communication while returning by ship from studying art in Europe. In the course of his journey, he is inspired by a conversation regarding the newly discovered electromagnet.  The first electric telegram using this device was sent by Morse on May 24, 1844 from the U.S. Capitol in Washington, D.C. to the B&O Railroad "outer depot" in Baltimore and sent the message: ‘What hath God wrought’

1841 - Thomas Cole calls the sky the 'soul of all scenery'

1841 - Elias Loomis is the first person known to attempt to devise a theory on frontal zones, and prepared some of the first known weather maps. The idea of fronts did not catch on until expanded upon by the Norwegians in the years following World War I

1843 - John Ruskin publishes Modern Painters

1845 - Friedrick Engels writes The Condition of the Working Class in England

"If anyone wishes to see in how little space a human being can move, how little air -- and such air -- he can breathe, how little of civilization he may share and yet live, it is only necessary to travel (to Manchester, England)... The cottages are old, dirty and of the smallest sort, the streets uneven, fallen into ruts and in part without drains or pavement; masses of refuse, offal and sickening filth lie among standing pools in all directions; the atmosphere is poisoned by the effluvia from these, and laden and darkened by the smoke of a dozen tall factory chimneys."

late 1840's - US begins to use telegraph to transmit weather information

1846 - Cup anemometer invented by Dr. John Thomas Romney Robinson

1849 – The Smithsonian Institution begins to establish an observation network across the United States, with 150 observers via telegraph, under the leadership of Joseph Henry

1849-1905 - Most prolonged drought in Arizona in 300 years

1850 - William John Macquorn Rankine uses his vortex theory to establish accurate relationships between the temperature, pressure and density of gases

1851 – Advances in photographic chemistry decrease exposure times and make cloud photography possible, William Henry Fox Talbot makes the first instantaneous photographs using electric spark illumination 

1852 – The first acid rain identified in Manchester

1853 - Charles Dickens opens his novel Bleak House with an image of London as a twisted, twilight world of smoke, shadows and wraiths. Dickens writes: "Smoke lowering down from chimney-pots, making a soft black drizzle, with flakes of soot in it as big as full-grown snow flakes -- gone into mourning, one might imagine, for the death of the sun."

1854 - The French astronomer Urbain Le Verrier showed that a storm in the Black Sea could be followed across Europe and would have been predictable using a telegraph. A service of storm forecasts was established a year later by the Paris Observatory

1854 - Punch cartoon King Smoke

1854 - Walden by Henry David Thoreau is published

1856 - Gustav Le Gray makes cloud photographs

1857 - Gales in the Atlantic, Matthew Fontaine Maury's compilation of data on winds and currents was taken from manuscript ships' logs, enabling him to present a climatic picture of the surface winds and currents of all oceans, especially the Atlantic

1860 - Robert FitzRoy uses the new telegraph system to gather daily weather observations from across England and produces the first synoptic charts. He coins the term "weather forecast" and his were the first daily weather forecasts ever to be published

1861-1865 - US civil war

1860 – Five hundred US weather stations connected by telegraph in US

1860 - The Motions of Fluids and Solids, Relative to the Earth's Surface published by William Ferrell 

1864 - Former Congressman George Perkins Marsh writes Man and Nature: The Earth as Modified by Human Action, with emphasis on forest preservation and soil and water conservation. Along with Alexander von Humboldt and Ernst Haeckel, Marsh is considered a founder of environmental science and the scientifically-based conservation movement

1866 - The term Ecology is coined by Ernst Heinrich Philipp August Haeckel in his Generelle Morphologie der Organismen

1867 - Millet Coming Storm painting

1869 - Communications entrepeneur Cyrus Field completes construction of a telegraph cable connecting the US to continental Europe for the first time

1870 - US secretary of war orders regular weather observation

1870 - Benito Vines becomes the head of the Meteorological Observatory at Belen in Havana, Cuba. He develops the first observing network in Cuba and creates some of the first hurricane-related forecasts

1871 - John Ruskin Lectures on Landscape

1873 - International Meteorological Organization formed in Vienna

1873, December - First of a series of "killer fogs" in London. Over 1,150 die in three days. Similar incidents in 1880, 1882, 1891 and 1892

1876 - Alexander Graham Bell invents the telephone

c. 1876-7 - The radiometer, an instrument used to detect the effect of light radiation, is invented by Sir William Crookes.

1876 - The first Teletypewriter is used on Telegraph lines

1879 - Weather forecasts to the press begin in the UK

1880 - Monet Ice Flows painting

1881 - Chicago passes the first US smoke ordinance 

1881, July - Samuel P. Langley leads expedition to Mt. Whitney in Southern California to research solar heat and absorption by Earth's atmosphere and observes that as air grows thinner, temperature falls, important for greenhouse theory. Langley's solar hot box measured air temperature inside an inner box to estimate the amount of solar energy hitting the earth.

1881 - Norway tracks acid rain on its western coast

1883 - Krakatoa volcano erupts in Indonesia

1884 - John Ruskin presents Storm Cloud of the 19th Century lecture series

1885 Winslow Homer Fog Warning painting

1885 Julius Elster and Hans Geitel describe causes and process of lightning

1889 - English writer Edward Carpenter publishes Civilization: Its Cause and Cure. Carpenter describes the town of Sheffield: "Only a vast dense cloud, so thick that I wondered how any human being could support life in it, that went up to heaven like the smoke from a great altar. An altar, indeed, it seemed to me, wherein thousands of lives were being yearly sacrificed. Beside me on the hills the sun was shining, the larks were singing; but down there a hundred thousand grown people, let alone children, were struggling for a little sun and air, toiling, moiling, living a life of suffocation, dying of diseases caused by foul air and want of light -- all for what? To make a few people rich!" 

1891 - US begins rain making experiments

1892 - The first mention of the term "El Niño" to refer to climate occurs when Captain Camilo Carrilo told the Geographical society congress in Lima that Peruvian sailors named the warm northerly current "El Niño" because it was most noticeable around Christmas

1893 - Edvard Munch's The Scream painting

1894 - Airborne weather observations made by kits

1895 - Svante August Arrhenius identifies CO2 as a greenhouse gas

1895 - US publishes daily weather map

1896 - Arrhenius proposes carbon dioxide as a key factor to explain the ice ages

1899 - Nikola Tesla, gazing at the Colorado Springs skies during a Fourth of July electrical storm, makes what he believes to be his most important discovery. By studying the movement of clouds, he perceives the existence of terrestrial stationary waves that transmit energy, and is thereby assured of the possibility of wireless telegraphy. Tesla builds a magnifying transmitter and, in one experiment, lights 200 incandescent lamps from a distance of 26 miles without the use of wires. In the most spectacular demonstration of his career, he creates a bolt of lightning 135 feet long, the crack of which can be heard 15 miles away from his laboratory. 

1899-1905 - Monet London Parliament paintings

1900 - US creates weather exchange network with Europe

1900, September 8th - hurricane and resulting flood in Galveston, Texas kills over 8000 people

1900 - Reginald Arbrey Fessenden is hired by UK Weather Bureau to obtain weather reports from and to provide forecasts to offshore vessels and isolated locations.  As a result, he develops the concept of amplitude modulation (AM).  Fessenden theorizes that an alternator, as developed by Tesla, could generate an electromagnetic wave able to carry voice and music.  He uses a spark generator to send the human voice the distance of about one mile.

1901, Dec. 12 - Guglielmo Marconi achieves dramatic success transmitting signals across the Atlantic Ocean by wireless. Other scientists had thought this impossible, believing that radio waves traveled only in straight lines. Marconi, however, thought that the long waves he used would follow the curvature of the Earth. This was proved when, on Dec. 12, 1901, he received signals in St. John's, Newfoundland, sent from a transmitter in Poldhu at the southwestern tip of England

1902 - Richard Assmann and Léon Teisserenc de Bort, two European scientists, independently discover the stratosphere

1902 - Marconi makes wireless weather forecasts

1902 - Arthur E. Kennelly and Oliver Heaviside independently discover a reflective layer (i.e. the ionosphere or Kennelly-Heaviside layer) in the upper atmosphere (at about 100 miles). The discovery explains Marconi's success in making radio contact over the curved surface of the earth; it is the upper ionized layer of the atmosphere that reflects radio waves. Signals are clearer at night because during the day the sun's heat expands the air and pushes the layer upward, making the signal weaker.

1903 - Wright brothers make first plane flight

1904 - US starts using planes for weather research

1904 - Christian Hulsmeyer develops and patents a primitive form of radar

1905 - Londoner coins the term 'smog'

1907 - Famine in China kills approximately 24 million people

1909 – Filippo Tommaso Marinetti writes The Futurist Manifesto

1909 - US begins regular weather balloon launching

1911 - First trans-continental flight

1912 - The ocean liner, Titanic hits an iceberg and sinks. The wireless distress call was heard 58 miles away by the liner Carpathia. Those who made it into lifeboats were rescued 3 1/2 hours later. There were 705 lives saved

1913 - Duchamp writes about being an anti- or non-artist and will later call himself a 'breather'

1914 -  In the US, Irving Langmuir invents a vacuum pump 1000 times more efficient than existing models. With this pump he is able to perfect the triode valve, which is to play an important role in the future development of radio. A telephone line between New York and Denver is "loaded", meaning that power is modulated on the line so that conversations can be heard very clearly. This line, which covers a distance of 2000 miles (3200 km) is the largest such line in use. Designer John Ambrose Fleming predicts the technology can be applied to distances as great as that between California and London

1915, April 22 – Germans first use gas warfare in Belgium during WWI

1917 - Norwegian meteorologists begin experimenting with air mass analysis techniques, revolutionizing the practice of meteorology

1917-1920 - Spanish influenza pandemic kills over 20 million people worldwide

1922, November 14th  - The BBC broadcasts the first radio weather forecast to the public 

1922 - Lewis Fry Richardson organizes the first numerical weather prediction experiment

1922-1931 - Alfred Steiglitz 'Equivalents' photographs

1925 - British physicist Edward Appleton of Cambridge University discovers that radio waves are reflected from the upper atmosphere as high as 310 miles from the ground. This fact will prove crucial to the development of radar

1926 - First large scale survey of air pollution in the U.S., in Salt Lake City

1927 - Charles Lindbergh flies from NYC to Paris

1930's - Use of weather balloons is routine in US

1930, January 30 - Pavel Molchanov invents and launches the first radiosonde. Named "271120", it was released 13:44 Moscow Time in Pavlovsk, USSR from the Main Geophysical Observatory, reached a height of 7.8 kilometers measuring temperature there (-40.7 °C) and sent the first aerological message to the Leningrad Weather Bureau and Moscow Central Forecast Institute

1932 - Dust storms begin in the US plains

1935, April 14th - Black Sunday and beginning of Dust Bowl

1935 - Buoys first used to collect weather information

1936, November 11th  - The world's first television weather chart was transmitted by the BBC

1937 - The term "greenhouse effect" is coined by Glen Thomas Trewartha in his book An Introduction to Weather and Climate. Greenhouse effect, he says, describes the action of short wave solar energy absorbed at the earth’s surface being transformed into heat while long wave is released back into space. The heat is absorbed by water vapor, CO2 and other gasses acting as an insulating blanket or a pane of glass in a greenhouse.

1937-1945 - over 16,000 photos made by Farm Security Administration (FSA) artists, primarily of Dust Bowl and aftermath

1938 - Guy Stewart Callendar is the first to propose global warming from CO2 emissions

1939 - St. Louis smog episode so thick that lanterns are needed during daylight hours for a week 

1940, February - Buckminster Fuller's One World Island map published in Fortune magazine 

c. 1940 - British meteorologist Hubert Lamb is asked to study how clouds of poison gas would be carried by winds, and refuses on moral grounds.  Later he becomes one of the most important climatologists of the 20th century by studying the social and economic effects of climate change

1941-1942 - Drought in China kills approximately 3 million people

1941 - Physical Climatology published by Helmut Landsberg

1941 - Pulsed radar network is implemented in England during WWII. During the war, operators started noticing echoes from weather elements such as rain and snow

1943 - First recognized episodes of Los Angeles smog 

1944 - The Great Atlantic Hurricane is caught on radar near the Mid-Atlantic US coast, the first such picture from the United States

1945, August 6 and 9 - US drops atomic bombs on the Japanese cities of Hiroshima and Nagasaki

1947 - Los Angeles Air Pollution Control District formed; first air pollution control bureau in the nation

1949 - First US conference on air pollution sponsored by Public Health Service

1949 - First United Nations conference on the environment, the Scientific Conference on Conservation and the Utilization of Natural Resources

1950 - Dr. Arie Haagen-Smit identifies causes of smog in Los Angeles as interaction of hydrocarbons (cars are the largest source) and oxides of nitrogen, research shows photochemical reactions are the source of LA smog

1950 - First successful numerical weather prediction experiment. Princeton University, group of Jule Gregory Charney on the ENIAC computer

1952, December 5-9 - “Great Smog” disaster in London directly kills approximately 4000 people, an estimated 12,000 people die indirectly

1953 – The National Hurricane Center (NOAA) creates a system for naming hurricanes using alphabetical lists of women's names

1953 - New York City experienced a pollution episode with many deaths. Also in 1953, Los Angeles County started a “Smoke School Program,” beginning the first standardization of “visible emission programs” nationwide 

1954, March 1 - Nuclear tests at Bikini atoll prove twice as powerful as predicted. As radioactivity spread through the Pacific, "scientists began to warn the world of a new reality; a human act at one locality could physically affect the environment across vast distances." (Weart, p. 187). As many as 10,000 Japanese fishermen were exposed to radiation, according to Gensuikyo

1954 – The first radar is used for weather

1954, October - Heavy smog conditions shut down industry and schools in Los Angeles

1954, January 11 -  George Cowling presents the first weather forecast on the BBC

1955 - Computer modeling is regularly used for weather prediction

1957, May 10 - Yves Klein A Thousand and One Blue Balloons artwork, Paris

1957 July to December 1958 -- International Geophysical Year, a global scientific effort to understand the earth modeled on the International Polar Years of 1882-1883 and 1932-1933 and intended to allow scientists from around the world to take part in a series of coordinated observations of geophysical phenomena is held. Some 67 countries are involved. Among the most important results:  Antarctic research on ice depths yields greatly improved estimates of the earth's total ice content. Antarctic research also contributes to improved weather forecasting and understanding glaciers. 

1958, December 1 - Antarctica is protected as a wildlife and scientific preserve by a treaty signed by representatives of the US, USSR, Australia, Argentina, Belgium, Britain, Chile, France, Japan, New Zealand, Norway and South Africa.  

1958 - Charles Keeling of Scripps Institution of Oceanography begins documenting rise of CO2. Roger Revell of Scripps writes of the CO2 increase: "Human beings are now carrying out a large scale geophysical experiment of a kind that could not have happened in the past nor be reproduced in the future." Ice cores show that CO2 levels were at 280 ppm in the latter 19th century. CO2 level by the year 2000 is around 370 ppm. CO2 readings are taken at the new NOAA Mauna Loa Observatory, and these readings are to become some of the most important and dramatic evidence of increased levels of CO2 worldwide.

1960 - The first weather satellite to be considered a success was TIROS-1, launched by NASA on 1 April

1960 - Air pollution advisories begin in US and Congress funds two-year Public Health Service study on air pollution from cars

1960, October 23 - Yves Klein Leap Into the Void artwork

1961 - Yves Klein Void exhibition Leo Castelli and writes the Chelsea Hotel Manifesto

1961 - Edward Lorenz accidentally discovers Chaos theory when working on numerical weather prediction, this becomes an important part of modeling natural systems including weather

1962 - Rachel Carson publishes Silent Spring

1962 - The first telecommunications satellite, Telstar, transmits video images across the Atlantic

1962 – US begins Project STORMFURY, a 10-year project of seeding hurricanes with silver iodide

1963-1965 - Hans Haacke Condensation Cube artwork

1963 - Senate Subcommittee on Air and Water Pollution created. US Congress passes Clean Air Act with $95 million for study and cleanup efforts at local, state and federal level

1963 - An air pollution inversion in New York led to more than 400 deaths.  This weather pattern re-occurred for a 4-day incident in 1965, causing 80 additional deaths

1963,  August  -  STORMFURY seeds first hurricane, Hurricane Beulah in the Atlantic

1966 - Computer meteorological models surpass human numerical weather prediction

1966 - Yoko Ono Sky TV and Sky Dispenser artworks

1966 - Andy Warhol's Silver Clouds artwork Leo Castelli Gallery

1966-1967 - Michael Asher’s Vertical Column of Accelerated Air

1968 - Robert Barry’s Electromagnetic Energy Field artwork

1968 - Jeffrey Shaw Airground artwork

1969 - Buckminster Fuller's World Game begins

1969 - Robert Barry Inert Gas Series: Argon, Helium and others

1969 - Saffir-Simpson Hurricane Scale created, used to describe hurricane strength on a category range of 1 to 5. Popularized by media during Hurricane Gloria of 1985

1970 - Joseph Bueys presents the idea of 'social sculpture', Green Party founded, one of the founders is Joseph Bueys

1970 - NOAA National Oceanic and Atmospheric Administration established

1970 - Pepsi Pavilion by E.A.T. for Expo 70 on Osaka, cloud by Fujiko Nakaya with engineer Tom Mee

1970 - Hans Neuberger publishes Climate in Art documenting the date, location, estimated the visibility distance, cloudiness and blueness intensity of painted skies of over 12,000 paintings created between 1400 and 1967 for their meteorological content

1972 - Release of first LandSat images of Earth

1972 - Deep Ecology movement started by Arnie Naess

1972,  June - United Nations Conference on the Human Environment convenes in Stockholm, Sweden and sparks global debate. Following the conference, the United Nations General Assembly established the UN Environment Programme (UNEP), the first global environmental organization

1974, June - F. Sherwood Rowland and Mario J. Molina describe the way refrigerants (CFCs or chlorofluorocarbons) break up ozone in a catalytic cycle in the June issue of Nature. Rowland and Molina win the Nobel Prize for chemistry in 1995 along with German atmospheric scientist Paul J. Crutzen

1975 - The first Geostationary Operational Environmental Satellite, GOES, is launched into orbit

1976 - National Academy of Science report on CFCs (chlorofluorocarbon) gasses warns of damage to ozone layer

1977 - Walter De Maria's Lightning Field

1980's - US military NAVSTAR satellites become available for civilian use and promote worldwide access to GPS, networks of weather radars are further expanded in the developed world and doppler radar is gradually more common

1982 - Joseph Bueys initiates the 7000 Oaks project at Documenta 7

1982 - NOAA satellites track the movement of material from the volcano eruption El Chincon in Mexico for global climate impact

1984, December 3 - Bhopal disaster. Union Carbide Co. fertilizer plant leaks methyl icocyanide in Indian town of Bhopal. 2000 dead, another 8,000 die of chronic effects, 100,000 injuries, and significant damage to livestock and crops. The International Medical Commission on Bhopal estimates that as of 1994 upwards of 50,000 people remained partially or totally disabled

1985 - British scientist Joe Farman publishes discovery of ozone hole over Antarctica, confirmed by US NASA satellite monitoring. Meanwhile, US EPA begins reconsidering CFC regulations, and the United Nations Environment Program begins negotiations under the Vienna Convention for the Protection of Ozone which leads to the 1987 Montreal Protocol

1986, April 26 - Chernobyl nuclear reactor explodes in Ukraine. Immediate deaths are numbered at 31, mid-term deaths are estimated around 4,200. Various agencies report 10 fold to 200 fold increases in thyroid cancer. Over 2,000 square miles evacuated

1986 - James Turrell Meeting artwork at PS1, New York

1987, September 16 - The Montreal Protocol international agreement to phase out ozone-depleting chemicals signed by 24 countries, including the US, Japan, Canada and EEC nations.

1988, June 23 - NASA scientist James Hanson and others warn Congress about possible consequences from global warming: rising sea levels, drought and increased storm severity. The World Meterological Organization and UN Environmental Program establishes the Intergovernmental Panel on Climate Change (IPCC). At the World Conference on the Changing Atmosphere in Toronto, a resolution calls for global CO2 emissions reductions of 20% by 2005. A United Nations resolution is approved characterizing climate as a "common concern of mankind."

1990 - National Geographic releases a 'cloud free' image of Earth from mosaic of satellite images

1990 - United Nations report on climate change warns that global temperature rise might be as much as 2 degrees F in 35 years, recommends reducing CO2 emissions worldwide

1992 – United Nations Framework Convention on Climate Change at the Earth Summit in Rio de Janiero, the NGO Global Forum states that climate negotiators should avoid any pollution trading schemes which "only superficially address climate change problems, perpetuate or worsen inequities hidden behind the problem or have a negative impact." Later, criticism heightened with arguments that a trade in greenhouse gases would be a new form of colonialism.

1992-3 - Felix Gonzales Torres stacked paper cloud images ‘Untitled’

1994 - Climate Change Warning: United Nations Intergovernmental Panel on Climate Change report organized by 78 lead authors and 400 additional contributors, with an additional 500 scientists commenting on early drafts. Report warns of severe long-term impacts from greenhouse gas buildup

1995, September 12 - The World Meteorological Organization reports that the hole in the Earth's ozone layer is expanding at a record rate

1995 - The Navstar Global Positioning System (GPS), a constellation of orbiting satellites that provides navigation data to military and civilian users becomes fully operational

1996 - Cai Guo-Quiang's The Century with Mushroom Clouds artwork

1996 - Hi Siu Kee, Breather

1997, Dec 11 - Kyoto Protocol adopted by the US and 121 other nations, but not ratified by U.S. Congress. American industrial leaders say it would be a "disaster" if CO2 reductions are enforced, and environmentalists are dissatisfied with weak goals of the treaty

1997 - Zhu Ming Bubbles

1998 - Michael Rakowitz’s  paraSITE project

1999 - Hurricane Floyd in coastal States causes a massive evacuation from northern Florida to the Carolinas. It comes ashore in North Carolina and results in nearly 80 dead and $4.5 billion in damages mostly due to extensive flooding

2001, February - Vik Muniz Clouds artwork

2001, March - US pulls out of Kyoto Protocol

2001, Sept. 11 - World Trade Center, Pentagon and Flight 93. Within a year, almost 4000 people involved in the WTC rescue and recovery efforts have been placed on medical leave or light-duty assignments due to respiratory problems according to a study published by the U.S. Centers for Disease Control and Prevention. Many of the sick now have "WTC cough," which refers to a combination of sinus congestion and irritation of the throat, airways and esophagus. 

2001 - The Intergovernmental Panel on Climate Change (IPCC) concludes that global air temperature had increased by 0.6 Celsius since 1861

2002 - Diller + Scofidio Blur building

2003 - Inigo Manglano-Ovalle Cloud Prototype scuplture

2003 - Sky Ear project Usman Haque

2004, November 8 - Rapid climate change occurring in the Arctic, according to 300 scientists who worked for four years on the international Arctic Council. The scientists concluded that sea ice in the Arctic covered 10% less surface area than it had 30 years earlier

2004 - A record number of hurricanes strike Florida in one year, Charley, Frances, Ivan, and Jeanne

2005, Feb. 16 - With a majority of the world's nations ratifying, the Kyoto Protocol officially goes into force

2005, August 29 - Hurricane Katrina hits New Orleans and the US Gulf Coast

2005 - A record 27 named storms occur in the Atlantic. National Hurricane Center runs out of names from its standard list and uses Greek alphabet for the first time

2006 – Al Gore’s The Inconvenient Truth film

