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Anaximander defined wind as flowing air.

Parmedides classified world climates by illumination criteria according to latitude (Torrid, Temperate, and Frigid).

Emperdodes’ theory that universe consisted of four elements: earth, air, fire and water.

Herodotus compared climates of places.

Rainfall measured in India.

Aristotle authored his de Meteorologica, the first text on the atmosphere.

Hippocrates wrote "Airs, Waters, and Places", a treatise on climate, health and medicine.

Theophrastus wrote a meteorological treatise, "On the Signs of Rain, Winds, Storms and Fair Weather" (rules for weather forecasting).

Eratosthenes calculated the radius of the earth;

Euclid formulated the law of refraction.

Early wind vanes used.

Seneca complained of air pollution in Rome.

Heron published "Pneumatica".

Alhasan determined the height of the atmosphere.

Aristotle's Meteorologica was translated into Latin.

Arabic numbers were introduced into Europe.

William Merle, at Oxford, kept first extensive weather records.

Early rain gages used in Korea.

Cardinal Cusa invented the balance hygrometer.

Leonardo da Vinci designed a hygrometer.

Anemometer and wind vane improved by Leonardo da Vinci.

A gas thermometer (thermoscope) invented by Galileo Galilei;

Napier invented logarithms.

Snell formulated the law of refraction.

Francis Bacon presented a treatise on winds.

Santorio invented the cat gut hygrometer.

Descartes invented analytical geometry.

Galileo determined that air has weight.

Mercury barometer invented by Evangelista Torricelli.

Rev. John Campanius Holm took the first weather records in America near site of Wilmington, DE.

Blaise Pascal determined that air pressure decreases with elevation (others included Perier and Descartes between 1646–1648).

Ferdinand II of Tuscany created a network of observing stations.

Von Guericke evaluated the density of air.

Von Guericke performed the Magdeburg experiment;

Accademia del Cimento was founded in Florence.

Florin Perier ascended the Puy-de-Dome, France with a barometer and demonstrated that pressure decreases with increased elevation.

Huygens discovered centrifugal and centripetal forces.

Von Guericke noted that a severe storm follows a sudden drop in barometric pressure.

Boyle and Robert Hooke discovered the first pressure law (pressure is inversely proportional to volume).

The world's longest continuous sequence of weather observations begun in Paris.

Pressure plate anemometer designed by Robert Hooke

Edmund Halley constructed a map of the trade winds. (?)

Mercury first used in liquid-in-glass thermometers.

Papin discovered that the boiling point temperature changes with pressure.
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Edmund Halley published first comprehensive map of winds.

Edmund Halley proposed explanation for monsoons.

Dampier discovered revolving character of tropical cyclones.

Isaac Newton developed his three laws of motion (in Principia? - which he published in that year.)


When was his optics book?

Gabriel Fahrenheit introduced the Fahrenheit temperature scale.

George Hadley proposed the tropical Hadley cell circulation, explaining trade winds, utilizing the effect of earth's rotation.

Anders Celsius introduced the Celsius temperature scale.

Daniel Bernoulli publishes "Hydrodynamica".

Benjamin Franklin deduced the progressive movement of a hurricane.

Alexander Wilson used thermometers attached to a kite to obtain the first temperature profile of the atmosphere over Glasgow, Scotland.

Le Roy defines "dewpoint" and "precipitation".

Benjamin Franklin demonstrated that lightning is an electrical phenomenon.

Joseph Black discovered carbon dioxide.

Joseph Black formulated the concept of specific heat.

Joseph Black drew a distinction between temperature and heat.

Cavendish discovered hydrogen.

Johann Heinrich Lambert, German physicist, invented the hygrometer.

Rutherford isolated nitrogen.

Carl William Scheele and Joseph Priestley discovered and isolated oxygen;

Antoine Lavoisier lays the foundation of modern chemistry; he also identified nitrogen and oxygen in the air.

Systematic weather records begun at New Haven, CT.

The Montgolfier brothers made the first manned balloon flight in a hot air balloon;

The first scientific balloon flight was conducted by Charles and Roberts.

de Saussure invented the hair hygrometer.

John Dalton explained variations of water vapor and the role of expansion in producing condensation.

Sir William Herschel discovered energy transfer in the infrared.

Ritter discovered ultraviolet radiation.

Lamarck and Luke Howard developed cloud type classification schemes;

J.L. Gay-Lussac published the gas law;

John Dalton defined "relative humidity".

John Dalton developed his laws of partial pressures.

Joseph L. Gay-Lussac and Jean Baptiste Biot conducted the first manned balloon exploration of the atmosphere taking air samples up to 7 km.

Sir Francis Beaufort developed a wind force scale for sailing.

First international compilation of weather observations by Chevalier de Lamarck, with Pierre LaPlace, Lavoisier and others.

Avogadro developed an explanation of gas molecules.

Brandes drew first weather map of an 18th century storm.

First U.S. weather map drawn by William Redfield.

Pierre LaPlace derived the hydrostatic equation.

Carnot developed the general theory of heat engines.

Psychrometer developed by E.F. August

Brandes prepared first pressure chart;

the first national weather service established in Belgium.

Navier formulated equations of viscous fluid motion.
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H.W. Dove developed atmospheric models in "Law of Storms".

Gustav Gaspard de Coriolis demonstrated quantitatively the effects of the earth's rotational forces.

Poriellet invented pyrheliometer for measuring insolation;

William Redfield demonstrated that winds revolve around cyclones.

James Espy established rules of movement and development of storms.

Johann Christian Doppler first explained the Doppler effect.

Sunspot cycle discovered.

First cup anemometer perfected by T.R. Robinson.

The aneroid barometer was invented by Vidie.

Electric telegraph invented by Samuel Morse and first telegraph message sent.

Matthew F. Maury mapped prevailing winds and ocean currents from ship logs.

Lord Kelvin formulated the main laws of thermodynamics.

William Ferrel proposed a scheme of general atmospheric circulation using three meridional cells.

Lorin Blodget published Climatology of the United States.

Christoph Hendrik Diederik Buys-Ballot propounded his famous law.

Gustav Kirchhoff developed his law of emission and absorption.

James Glasiher and Henry Coxwell set manned balloon altitude record of 9000 m (29,000 ft) over England.

Anticyclones discovered by Galton.

First use of isobars on weather maps.

Cleveland Abbe in Cincinnati prepared first regular weather maps for part of the United States.

The U.S. Weather Bureau was established as part of the Signal Service of the U.S. Army and first official weather forecasts were issued.

Coulier and Aitken discovered the role of airborne particles as condensation nuclei.

The International Meteorological Organization (IMO) was founded.

Reynolds described laminar and turbulent flows.

Ludwig Boltzmann derived the Stefan-Boltzmann law of radiation.

Abercromby classified pressure systems.

H. von Helmholtz suggested importance of waves in the atmosphere.

Ramsay identified neon, krypton, xenon and helium in the atmosphere.

U.S. Weather Bureau became a civilian agency in U.S. Department of Agriculture and network of cooperative observers organized.

Lord Rayleigh and Ramsay identified and isolated argon in the air. (or was it 1882?)

Richard Assmann developed an aspirated psychrometer.

Wilhelm Wien developed the Wien displacement law of radiation;

First sounding of the atmosphere using a self-recording thermometer attached to a kite made at Blue Hill Observatory, Milton, MA.

First routine kite measurements of upper atmosphere;

Wireless Radio invented by MARCONI.

Wilson cloud chamber demonstrated that in clean air, condensation cannot occur until relative humidity reaches almost 800%.

Ramsay discovered helium.

William Ferrel gave first full treatment of general circulation.

Leon T. de Bort performed first study of the upper atmosphere.

Max Planck developed the spectral energy density function.

Leon Teisserenc de Bort and Assmann discovered the stratosphere based upon free balloon ascents of instruments; de Bort coined the terms "troposphere", "tropopause" and "stratosphere";
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Ionosphere postulated by Kennelly and Heaviside.

Vilhelm Bjerknes laid foundation of modern synoptic meteorology.

Ekman explained flow in the boundary layer.

Gustav Mie developed the theory of scattering

Existence of ozone in the atmosphere reported by Fabry and Buisson.

Pyranometer for measuring global radiation developed.

Vilhelm Bjerknes formulated polar front theory.

Early aircraft weather observations

Wladmir Köppen introduced his climate classification scheme.

Theory of atmospheric front developed by V. Bjerknes, H. Solberg and J. Bjerknes.

Lewis F. Richardson laid the foundation of numerical weather prediction in Prediction by Numerical Process.

Sir Gilbert Walker discovered the Southern Oscillation.

Systematic upper air temperature and humidity observations by aircraft.

First exploration of ionosphere using radio waves.

First expendable radiosondes were developed.

Robert H. Goddard conducted the first rocket probe of the atmosphere.

Tor Bergeron published paper on "Physics of Cloud and Precipitation".

Development and early use of Weather radar.

Hurd Curtis Willett produced atmospheric cross-sections showing the jet stream.

Vincent J. Schaefer and Irving Langmuir performed the first cloud-seeding experiments;

invention of sodar.

John von Neumann began mathematical modeling of weather.

World Meteorological Organization (WMO) founded.

First photographs of earth's cloud cover obtained from a V2 rocket at altitudes of 110 to 165 km (68 to 102 mi.).

Beginning of routine rocket probes of upper atmosphere.

The first numerical weather prediction was made on ENIAC computer, marking early use of electronic computers for numerical weather prediction.

CO2 measurements at Mauna Loa and South Pole (Antarctica) began.

International Geophysical Year (IGY)

First weather satellite, TIROS-1, placed in orbit by U.S.

Edward N. Lorenz applied chaos theory to meteorology.

Jacob Bjerknes demonstrated relationship between El Niño and Southern Oscillation.

ATS 1 and 3, the first geosynchronous weather satellites launched.

GATE begun in the eastern tropical Atlantic Ocean.

Antarctic ozone hole reported.

First operational Doppler radar units (NEXRAD) installed in United States.
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This should be comparable to the time lines developed for other sciences and technology - an example for the Oracle proposal.

Use also air pollution chronology.

Then include a series of biographical sketches of the meteorological pioneers.  We will want pictures where appropriate.

From Space Place Talk

UNDERSTANDING WEATHER THROUGH SPACE TECHNOLOGY
Ed Hopkins
Atmospheric and Oceanic Sciences (Meteorology) Department

University of Wisconsin–Madison
12 Oct 1993

HIGHLIGHTS IN THE HISTORY OF METEOROLOGY

OBSERVATIONS


TECHNOLOGY


THEORY

PRESENT TOOLS

SURFACE OBSERVATIONS


RADIOSONDES


RADAR


SATELLITES


COMPUTERS

THE FUTURE

GOES NEXT


ASOS


NEXRAD (DOPPLER RADAR)


WIND PROFILERS

TECHNOLOGICAL HIGHLIGHTS IN THE HISTORY OF METEOROLOGY
350 B.C.

100 B.C.

1440

1500

1500

1593

1643

1667

1670

1806

1819

1825

1843

1844

1870

1895

1917

1920

1929

1930

1940

1948

1950

1960

1968


ARISTOTLE authored DE METEOROLOGICA
Early wind vanes

Early rain gages in Korea

Hygrometer invented by LEONARDO DA VINCI

Anemometer and wind vane improved by LEONARDO DA VINCI

Thermometer invented by GALILEO GALILEI

Mercury barometer invented by E. TORRICELLI

Pressure plate anemometer by ROBERT HOOKE

First mercury thermometers

Wind force scale invented by SIR FRANCIS BEAUFORT

First weather map drawn

Psychrometer developed by E.F. AUGUST

First cup anemometer perfected by T.R. ROBINSON

Invention of the aneroid barometer

First telegraph message sent

U.S. Weather Bureau established

First routine kite measurements of upper atmosphere

Wireless Radio invented by MARCONI

Early aircraft weather observations

Theories of storms

First rocket probe by ROBERT H. GODDARD

First expendable radiosondes

Development and use of Weather radar

Beginning of routine rocket probes of upper atmosphere

Early use of electronic computers for numerical weather prediction

TIROS - First weather satellite launched

ATS - First geosynchronous weather satellite launched



HISTORICAL MILESTONES IN WEATHER SATELLITES
SATELLITE

LAUNCH DATE

ACCOMPLISHMENTS


TIROS I
NIMBUS 1
DMSP
ESSA–1
ESSA–2
ATS 1
SMS 1
GOES 1
GOES 4
NOAA 9

1 APR 1960

 8 AUG 1964

10 SEP 1965

 3 FEB 1966

28 FEB 1966

 6 DEC 1966

17 MAY 1974

16 OCT 1975

1980

Dec 1984


First research weather satellite with cloud cover photo capability.

Used a videcon television camera.

First High Resolution Infrared Radiometer for night photos.

First USAF Defense Meteorology Program.

First operational polar orbiting weather satellite with 2 wide-angle TV cameras.

Automatic Picture Transmission (APT) Cameras.

First geosynchronous satellite with spin scan cameras, consisting of photomultiplier sensors equipped with telescopes.

Equipped with VISSR (Visible and Infrared Spin Scan Radiometer).

First sounding capability from a geosynchronous satellite.

First routine satellite measurement of ozone
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