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installation at fishing ports, 36-37
invention of, 5
marine barometer, 8, 37
use of, 23, 30, 36, 39
Barometric gradient and wind force, 165
barothermograph, 195
Barstow, George, 152, 156, 172, 192, 206, 207, 214
Bayard, Francis Campbell, 173
BBC, 243, 286, 310, 315, 325, 336, 343, 403, 409
first weather charts on television, 262
frost warnings, 286
weather broadcasts for the public after the Second
World War, 325
weather broadcasts on television, 326-327, 375-377
Beagle. See FitzRoy, Robert: voyage of HMS Beagle
Beaufort Park, 386, 387, 389, 398
Beaufort, Francis, 23, 120
scale of wind force, 146
Beckley, Robert, 89
Beechey, Frederick William, 21, 26, 29, 35
Ben Nevis Observatory, 120, 135, 151, 154, 157, 173,
262
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140-142
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Bentley, Richard, 173
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279, 299, 317
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Bjerknes, Jacob, 251, 259, 299, 402
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Brabazon Committee, 334, 349
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Bracknell, 337, 339, 350-353, 358, 365, 366, 368, 382,
386, 394, 399, 407, 425
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Brancker, Sefton, 190, 252
Brandes, Heinrich, 11
British Aerospace 146-300 jet aircraft, 443
British Association for the Advancement of Science, 15,
26, 39, 62, 83, 89, 102, 132, 167, 169

concern over unsatisfactory state of meteorology, 15
formation, 15
Kew Committee, 30, 133
British Broadcasting Company (BBC). See BBC
British Broadcasting Corporation (BBC). See BBC
British Meteorological and Magnetic Year Book, 220
British Meteorological Society, 18, 20, 36
British Overseas Airways Corporation, 373
British Rainfall, 288
British Rainfall Organization (BRO), 46, 143, 173, 174,
177,203, 211, 215, 220, 225, 226
Britton, Charles Ernest, 275
Brodie, Frederick John, 129, 139, 142
Brooke-Smith, Louis Alfred, 226, 245, 266
Brooks, Charles Ernest Pelham, 166, 231
Brown, Alexander Crum, 174
Brown, Arthur Whitten, 223
Browning, Keith Anthony, 367, 384, 415
Brunt, David, 149, 199, 225, 226, 227, 231, 233, 268,
273,274,277, 314, 331, 333, 339
appointed Professor of Meteorology, 257
Physical and dynamical meteorology, 259, 294
Brussels Conference (1853), 21, 32, 109, 452
Buchan, Alexander, 33, 90, 112, 116, 126, 128, 132,
142, 157, 173, 230
Buchanan, Mary, 290, 298, 300, 366
Building Research Establishment, 375
Bullen, Frank Thomas, 117
buoys, meteorological and oceanographic, 388-389
Burney, Dennistoun, 249, 250
Burns’ Day Storm, 419
Burton, James Michael Crowther, 65, 69, 119, 266
Bushby, Frederick Henry, 319, 347, 358, 364
Buys Ballot, Christoph, 95, 109, 122

Cairo aerodrome, 247, 248

carbon dioxide, 122, 401-402, 424

Cardiff University, 399

Cardington, 250-253

Carimaré (weather ship), 296

Carpenter Committee, 256-257, 307

Carpenter, Harold, 256

Cave, Charles John Philip, 145, 179, 184, 197-199, 302

Inspector at South Farnborough, 190

Cavendish Laboratory, 127, 129, 135, 137, 138, 233

Celsius, 5, 354-356

censorship in the First World War, 187

Central Electricity Authority, 343

Central Electricity Board, 286

Central Electricity Generating Board (CEGB), 374

Central Electricity Research Laboratories, 408

Central Flying School of the Royal Flying Corps, 183

Central Forecasting Office (CFO), 273, 279, 292, 294,
296, 310, 327, 335, 343, 350, 352, 370, 371, 386,
387,407, 414, 416, 433, 442

Central Telegraph Office, 141

CFO. See Central Forecasting Office (CFO)
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Chapman, Ernest Hall, 192
Chapman, Sydney, 267, 274, 314
Charney, Jule, 318
Charter Standard, 431
Chemical Defence Experimental Establishment, 358
Chemical Defence Research Department, 265
Chernobyl disaster, 407408
chlorofluorocarbons, 405, 424
Chree, Charles, 134, 171, 226
Churchill, Winston Spencer, 214, 283, 284
civil aviation, 205, 217, 225, 238, 247, 265, 269, 288,
305, 311, 327
during the Second World War, 278
early mail services, 223
Civil Aviation Authority, 431, 451
Civil Service Commission, 308
Civil Service management, 419
Clarendon Laboratory, 314, 415
Clean Air Acts, 330
clear-air turbulence, 372
Clifton, Tom, 326
climate change, 401, 421, 423-425, 436, 449, 450
Climate change: the IPCC Scientific Assessment, 424
climate modelling, 367, 386, 401, 409
Climategate, 450
climateprediction.net, 448
Climatic Research Unit. See University of East Anglia,
Climatic Research Unit
Climatology Research Branch, 357, 402
cloud classification, 14
Coastal Command, 278, 299, 300, 302
Cold War, 305, 323
Collins, Jerome, 94, 95-96
Columbus, Christopher, 7
COMESA (Committee on Meteorological Effects of
Stratospheric Aircraft), 393
Comet jet airliner, 372
Commercial Airships Committee, 249
Computer’s Handbook, 202
Concorde, 372-373, 393, 406
Conference of Meteorologists of the British Dominions,
231
contrails, 274, 301
Cooke, Gresham, MP, 356, 363
Cooperation in Science and Technology (COST), 389,
413
Copernican Meteorological Society, 49
Coriolis, Gaspard Gustave de, 12
Corless, Richard, 166, 167, 226, 259, 264, 266, 274
COSMOS computer system, 396, 397
Cowling, George, 316, 326
Cranwell, 224
Cray computers 419
1-A, 396
C90, 427,431
T3E, 431, 440

X-MP/22, 396
X-MP/48, 396
Croydon Airport, 224, 247, 249, 255, 258, 259, 261
Cumulus (weather ship), 432
Curtis, John, 138
Curtis, Richard, 75, 128, 166, 220
Cyber 205 computer, 396, 413, 419, 427
cyclone, 12, 99, 278
tropical cyclone, 12, 417
cyclone models, 39, 144, 278

Daily Mail, 223
Daily Weather Map Company, 44, 49
Daily Weather Report, 19, 87, 90, 94, 100, 139, 140,
148, 161, 169, 187, 220, 224, 228, 259, 286, 400
Dalton, John, 14, 15
Dampier, William, 7
Daniell, John Frederic, 15
Darwin, Charles, 23, 31, 48
Darwin, George, 126, 132, 156, 166, 172, 192
Darwin, Sir Charles, 335
Davies, David Arthur, 258
Daylight Saving Time, 178, 221
D-Day, 279, 280-282, 303
Dee River radar project, 369
Defence Committee inquiry, 445-447
Defence Evaluation and Research Agency (DERA), 443
Department for Environment, Food and Rural Affairs
(Defra), 449
Department for Business, Innovation and Skills (BIS),
1,453
Department of Civil Aviation, 217, 225
Department of Scientific and Industrial Research
(DSIR), 198, 211, 225, 233, 239, 241, 314, 339,
359
Department of the Environment, 408, 426, 431
Central Unit on Environmental Pollution, 405
Department of Trade and Industry, 393
Deutsche Seewarte, 148
Deutscher Wetterdienst, 328
Devon Record Office, 440
Devonshire Commission inquiry, 112
Dickson, Henry, 174
Dines, John Somers, 166, 182, 188, 226, 230, 264, 294
Dines, Lewen Henry George, 226
Dines, William Henry, 132, 219, 226, 230, 237
pressure-tube anemometer, 120
Pyrton Hill upper-air investigations, 166, 180
relocation to Benson, 182
upper-air investigations, 144—145, 157, 180
Dobson, Gordon Miller Bourne, 179, 182, 183, 195,
241, 265, 274, 314, 331
Donovan, Tim, 398
Doppler radar, 341, 342, 369
Douglas, Charles Kenneth MacKinnon, 196, 228, 278,
282,292, 320
Dove, Heinrich Wilhelm, 13, 26, 31, 37, 123, 144
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Downham Market, 309, 316 Fahrenheit, 5, 354-356
drought and heat wave of 1975-76, 404 Falkland Islands, 414
Duke of Edinburgh, 352 Falklands War, 396, 414

Dunstable, 272, 279, 288, 292, 294, 296, 299, 302, 310,  Farrer, Thomas Henry, 41, 44, 51, 56-58, 65, 79, 116
316, 319, 321, 325, 335, 337, 348, 350, 351, 352 Fastnet Storm, 415-416

Second World War reminiscences, 292-293 Ferranti Mark 1 computer, 347
Upper-Air Unit, 279 Ferrybridge Power Station, collapse of cooling towers,
Durst, Charles Sumner, 246, 317, 319 374
Durward, James, 248 FGGE. See First GARP Global Experiment (FGGE)
Dynamical Climatology Branch, 382 FIDO. See fog dispersal at airfields (FIDO)
First GARP Global Experiment (FGGE), 382, 389
Eady, Eric Thomas, 319 First World War, 185, 276
earth-orbiting artifical satellites. See satellites Fish, Michael, 417, 418
East Coast flood disaster (1953), 330-331 FitzRoy, Robert, 22, 23, 78, 85, 102, 123, 144, 220, 245,
East Hill radar research station, 303, 316, 341 334, 350, 369, 397, 451
ECMWE. See European Centre for Medium Range appointed Meteorological Statist to the Board of
Weather Forecasts (ECMWF) Trade, 24
ECOMET, the Economic Interest Grouping of the assessment of achievements, 69
National Meteorological Services of the European Barometer Manual, 37, 124
Economic Area, 427 criticism of his weather forecasting techniques, 48,
Eisenhower, Dwight, 279 60, 65
El Nifo, 402 criticism over processing of seafarers’ observations,
electric telegraph, 11, 19, 38, 41, 58 61
Electronic Delay Storage Automatic Calculator death, 54
(EDSAC), 319 deterioration of his health, 53
Electronic Discrete Variable Arithmetic Computer early life, 23
(EDVAC), 318 Fellow of the Royal Society, 25
Electronic Numerical Integrator and Computer his job specification as Meteorological Statist to the
(ENIAC), 318 Board of Trade, 28
Ellis, John, MP, 363, 364 his reputation, 68
Empire of the Air (book), 239, 248, 250 leadership qualities, 35
Entwistle, Frank, 192, 248, 264, 275 loyalty to subordinates, 35
Environment Agency, 449 lunar-solar theory, 50
Environmental Science Services Administration originator of the term ‘weather forecast’, 45
(ESSA), 365 pendule de voyage presented to him by the French
Eskdalemuir Observatory, 135, 171, 172, 178, 185, government, 53
188, 218, 226, 230, 237, 241, 262, 267, 275, 310, portrait, 151
352 promoted to rank of Rear-Admiral, 36
Espy, James Pollard, 12, 14, 42 remit as Meteorological Statist to the Board of Trade,
ESSA satellite programme, 365 52
ETA 10 supercomputer, 419 successor, 55, 71
EUMETSAT. See European Meteorological Satellite views on objectives of the Meteorological
Organization (EUMETSAT) Department of the Board of Trade, 26-27
European Centre for Medium Range Weather Forecasts voyage of HMS Beagle, 23
(ECMWEF), 395-396, 412, 413, 418, 432, 437, 438, Weather Book, 17, 29, 44, 45, 48, 50, 56, 71
447 weather forecasts for Queen Victoria, 50
European Economic Community (EEC), 355 widow’s anguish, 69
European Meteorological Satellite Organization wind stars, 29
(EUMETSAT), 412, 432 Fleet Weather and Oceanographic Centre, 414, 442
European Space Agency, 383 fog dispersal at airfields (FIDO), 284-285
Ewins, Peter David, 436, 441, 442, 445 fog dispersal by artificial means, 274
appointment as Chief Executive, 434 Foord, Bert, 375-377
Executive Agency, 1, 421 Forbes, James David, 15
Exeter, 438-441, 445, 446 forecast, introduction of the term by Robert FitzRoy, 38,
Exmoor, 328 45
Explorer (satellite), 346 Forecasting Weather (book), 169
Extreme Rainfall Alert Service, 449 Forecasts and Cautions
Eyjafjallajokull volcano, 450 statement to the Board of Trade, 56
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Forsdyke, Arthur George, 319

Foulkes, Charles, 195

Frankcom, Charles Edward Nowell, 266, 312, 323

Franklin, Benjamin, 10, 11, 13

FRONTIERS (Forecasting Rain Optimized using New
Techniques of Interactively Enhanced Radar and
Satellite), 393, 423

frontology, 252

fronts, 227, 228, 259

gale warnings for shipping, 243
Galton Committee inquiry, 60
Galton Report, 60-66, 69, 83
criticism of storm warnings and weather forecasting,
62, 82
Galton, Francis, 44, 48, 59, 60, 86, 100, 103, 116, 128,
132, 133, 157
anticyclone identification, 90
GARP. See Global Atmospheric Research Programme
(GARP)
GARP Atlantic Tropical Experiment (GATE), 381-383
Gassiot Trust, 172, 212
Gassiot, John Peter, 67, 84, 102, 104, 112
Gaster, Frederic, 46, 75, 98, 128, 139, 141, 156, 220
GATE. See GARP Atlantic Tropical Experiment
(GATE)
Geddes, Alexander Ebenezer McLean, 192
Geophysical Fluid Dynamics Laboratory, 384
Giblett, Maurice Alfred, 251-252
Giles, Bill, 417
Glaisher, James, 37, 44, 49, 55, 84, 106, 112, 114,
154
death, 133
network of amateur weather observers, 18, 34
Glasgow Weather Centre, 344, 370
Glazebrook, Richard, 135, 152, 171, 180, 232
Global Atmospheric Research Programme (GARP),
379, 380-384, 410
global telecommunications, 382, 396, 431
global warming, 401, 404, 450
Gold, Ernest, 164, 169, 174, 183, 187, 192, 196, 199,
225,231, 235, 238, 264, 271, 288, 291, 295, 299,
312, 315, 316, 318, 366, 378, 400
appointed Reader in Meteorology, 166
retirement, 317
work on the upper atmosphere, 167
Goldie, Archibald Hayman Robertson, 226, 228, 264,
266, 273, 274, 275, 290, 319
Great Exhibition of 1851, 19
Great Storm of 15-16 October 1987, 417-419
Greece, ancient, 2, 6
Greenwich, Royal Observatory, 9, 18, 33, 37, 49, 59,
105, 113, 133
Greenwood, Isaac, 9, 17
Gulf War, 426

Hadley Centre for Climate Prediction and Research,
425,427, 436, 449

Hadley, George, 7, 12
Halley, Edmund, 7
Hameldon Hill, 392
Harding, Charles, 75, 91, 128
analysis of violent Atlantic storm, 97
Harding, James junior, 46, 75, 128, 220
Harding, James senior, 46, 75
superannuation, 118
Harris, Guy, 223
Harrow, 335, 337, 350, 351
Harwell, 357, 364
Harwood, William Alfred, 167, 247
Hawke, Eric Ludlow, 198
Heath, Edward, MP, 387
Heathrow Airport, 335, 350, 366, 372, 373
Heliopolis, 248
Helmholtz, Hermann Ludwig Ferdinand von,
125
Hendon, 248
Hennessy, Jack, 273, 290
Hepworth, Melville Willis Campbell, 220
appointed Marine Superintendent, 129
Heriot-Watt University, 393
Herschel, Sir John, 16, 39, 50
Heston, 255
Hicks, James Joseph, 220
Hide, Raymond, 384
Hinds, Mavis Kathleen, 319
Hirst, John Raymond, 447
appointment as Chief Executive, 444-445
Hoare, Samuel, 239, 248, 249, 250, 251
Hollerith System, 246, 273
Home Guard, 290, 292
Home, David Milne, 32, 84, 113
Hooke, Robert, 6, 8
Houghton Lecture Theatre, 427
Houghton, David Maurice, 387
Houghton, John Theodore, 412-413, 415, 418, 421,
423,425,433
appointed Director-General of the Meteorological
Office, 410
retirement, 427
Hounslow Aerodrome, 224
Howard, Luke, 14, 15
Howell, Denis, MP, 404, 405
Humboldt, Alexander von, 11, 20
Hunt, Julian Charles Roland, 428-434, 438
appointed Chief Executive of the Meteorological
Office, 428-429
Hutchinson, Mark, 447
Acting Chief Executive, 444
Hydrographic Office, 17, 64, 446
hygrometer, invention of, 4

Ibbs, Robin, 419

IBM 3081 computer, 396

IBM 360/195 computer, 386, 396, 416
IBM 370/158 computer, 396, 416
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ice ages, 403, 404
IDA Unit, 296
Imperial Airship Scheme, 250
Imperial College of Science and Technology, 182, 199,
217,232,257, 319, 335, 338, 341, 360, 409
Cloud Physics Department, 368
Improving Management in Government: the Next Steps
(Ibbs Report), 419
incendiary weapons, 285
Independent Television News, 422
India Meteorological Department (IMD), 234, 242, 247
Institute of Oceanographic Sciences, 381, 383
Institution of Professional Civil Servants, 359
Instruments and Observations Branch, 387
Instruments Division, 289
Intergovernmental Panel on Climate Change (IPCC),
423,424, 450
Scientific Assessment Working Group, 428
International Civil Aviation Organization, 312, 322,
336, 373, 399
International Council of Scientific Unions (ICSU), 340,
379, 401
International Geophysical Year (IGY), 340-341, 346,
379
International Indian Ocean Expedition (IIOE), 379
International Meteorological Committee (IMC), 111,
128, 178, 230, 235, 311, 312
International Meteorological Organization (IMO), 146,
230, 235, 262, 275, 294, 311
absolute units, 220
Commission for Agricultural Meteorology, 276
Commission for Bibliography, 235
Commission for Climatology, 276
Commission for Maritime Meteorology, 276, 312
Commission for Solar Radiation, 275
Commission for Synoptic Weather Information, 312,
378
Commission for Terrestrial Magnetism and
Atmospheric Electricity, 275
Commission for the Polar Year, 121
Commission for the Réseau Mondial, 231, 275
Commission for Weather Telegraphy, 231
Conference of Directors, 311, 312
Executive Council, 311
formation, 111
inter-governmental body, 276
revival after the Second World War, 311-313
secretariat, 276
suspension during the First World War, 185
uniform system of units, 178
International meteorology
Leipzig Conference, 109, 354
Permanent Meteorological Committee, 110, 140
Rome Congress, 111
Vienna Congress, 110
International Polar Year (IPY), 121, 261-262, 275, 340
International Quiet Sun Years (IQSY), 341

International Union of Geodesy and Geophysics, 262,
340

Irish Free State meteorological service, 261

Irish Meteorological Service, 295

isanakatabar, 156

ISO 9000 accreditation, 436

James, Henry, 21, 32
JASIN. See Joint Air-Sea Interaction Project (JASIN)
Jeffery, Samuel, 103
Jeffreys, Harold, 237, 303
jet streams, 279, 372, 416, 417
Jinman, Master Mariner George, 13, 123, 144
John Houghton Trophy, 427
John, Brynmor, MP, 403
Johnson, Nelson King, 213, 243, 265, 271, 279, 288,
292, 295,297, 311, 332, 400, 452
appointed Meteorological Office Director, 265
importance of research, 313
knighted, 306
retirement and death, 331
Johnston, Alexander Keith, 32
Joint Air-Sea Interaction Project (JASIN), 383-384, 389
Joint Centre for Mesoscale Meteorology (JCMM), 415
Jurin, James, 8, 9

KDF9 computer, 358, 386, 397
Kew Observatory, 10, 15, 30, 58, 64, 72, 74, 89, 122,
139, 170, 171, 178, 187, 188, 198, 225, 237, 240,
262,267,275, 310, 352
becomes part of the National Physical Laboratory,
133
bicentenary, 397
change of management, 102
closure and sale, 397-399
Gassiot Trust Fund, 102
home of the National Physical Laboratory (NPL),
135
KO mark, 172
the Central Observatory, 76
King George V, 352
Knighting, Ernest, 319, 347
Kraus, Eric, 299
Kuwait oil wells, 426

Lamb, Hubert Horace, 319, 403
Larkhill, 277, 302, 316
Le Verrier, Urbain, 38, 63, 79
Lee, Dr John, 16
Lempfert, Rudolf Gustav Karl, 100, 164, 167, 169, 174,
183, 188, 201, 209, 226, 232, 235, 238, 251, 259,
264, 266
appointed Scientific Assistant in the Meteorological
Office, 136
classic study of air trajectories, 144, 227
investigation of widespread dust, 143
recollections of life in the Meteorological Office, 137
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Lerwick Observatory, 240-241, 254, 262, 267, 275,
290, 310, 316, 346, 352, 391

Leuchars, 302

Ley, Clement, 123, 124

Lindemann, Frederick (Lord Cherwell), 284

Lockyer, Norman, 147, 265

London smog (1952), 329-330

London Weather Centre, 344, 371, 375, 389

long-range forecasting, 269, 356-357

government pressure on the Meteorological Office,

356

Louth floods, 242, 329

Ludlam, Frank Henry, 341

Lynmouth storm, 328-329

Lyons Electronic Office (LEO), 319, 347

Lyons tea-shop, 261

Lyons, Henry George, 192, 199, 200, 205, 207, 208,
209, 213, 217, 224, 225, 245

Malta meteorological office, 247, 251, 341
Malvern, 331, 341, 367, 384, 392
Manchester Literary and Philosophical Society, 14, 81
Manchester Weather Centre, 344, 371
Marconi International Marine Communication
Company Limited, 148
Marconi, Guglielmo, 147
Marine Department of the Board of Trade, 21, 24
Marine Observer, 245, 442
Marine Observer’s Handbook, 149, 202, 246
Markham, Frank, MP, 268-270, 271, 304, 363
Marsden squares, 17, 245
Mascart, Eleuthiére, 97
Mason, Basil John, 364, 378, 384, 401
appointed Director-General of the Meteorological
Office, 360
Clouds, rain and rainmaking, 360
knighted, 400
retirement, 409
The physics of clouds, 360
Massachusetts Institute of Technology, 279
mathematical foundations of meteorology, 8, 125
Maury, Matthew Fontaine, 18, 22, 26, 369
critical of FitzRoy, 52
proposal for international maritime conference, 20
Sailing Directions, 28, 34, 47
Wind and current charts, 18, 21
Maxwell Committee inquiry (1876), 113-116
Maxwell Committee inquiry (1902), 152
Maxwell Committee report (1904), 152-154
Maxwell, Sir Herbert, 152
McVittie, George Cunliffe, 319
Meade, Patrick, 261, 293
Mediterranean Expeditionary Force, 194, 200
Mellish, Henry, 174
Merchant Navy, 327
Mercury computer, 358
Met Office Board, 435

Met Office Executive Committee, 435
Met Office Hadley Centre, 425, 449
Met Office Roundabout, 441
Météo-France, 419
Meteor (computer), 347
Meteor Flight, 196
meteorograph, 253
Meteorologica, 2, 3
meteorological advisers at aerodromes, 217
Meteorological Air Observers, 300, 309
Meteorological Applications (journal), 432
Meteorological Branch of the RAF Volunteer Reserve,
257, 276, 293, 299, 305
Meteorological Codex, 230
Meteorological Committee of the Royal Society
first meeting, 71
lack of dynamism, 112
meetings in 1867, 72-77
resignation, 116
Meteorological Council of the Royal Society
formation, 116
grant to C T R Wilson, 129
lack of dynamism, 128
Scott appointed Secretary, 116
Meteorological Department of the Board of Trade, 220,
451
criticism of its publications, 62
foundation, 24
routine work, 34, 46, 56
Meteorological Field Service, 191, 193, 194
Meteorological Flight, 253, 299
Meteorological Glossary (book), 202
Meteorological Magazine, 215, 229, 276, 288, 381, 432
Meteorological observations at stations of the second
order, 138
meteorological observations from aircraft, 253
Meteorological Office
1905 reorganization, 155
accommodation problem after First World War, 215
adoption of the name Meteorological Office, 72
Airship Division, 251-253
anemometer studies, 120
Army and Navy recruitment in the First World War,
199-201
automatic telephone weather service, 343
Aviation Services Division, 248
budget in 1910, 169-172
centenary celebrations, 334
Climatology Division, 273, 288
Cloud Physics Branch, 368
coat of arms, 452, 454
commercial activities, 411
Computing Laboratory, 387
débicle over distribution of forecasts, 177
Dines Wing, 351
Director of Commercial Services, 423
distributive stations, 223
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Meteorological Office (cont.)

early days of numerical weather prediction research,
319

Edinburgh Branch, 176, 229, 275, 311, 335

education and training, 256-261

embarrassment over second-order weather stations,
111

evacuation of Forecasting Division to Birmingham,
273

everyday life in the early 1900s, 136-142

first electronic computer, 347-349

first telephone, 142

first typewriter, 142

FitzRoy Wing, 351

fog investigation, 142-143

Forecast Division, 139, 188, 198, 202

Forecast Division expansion, 227

Forecasting Research Division, 315

Geophysical Fluid Dynamics Laboratory, 384

Geophysical Memoirs, 183, 225, 269

hierarchy of professional posts (1919), 226

incorporated under Companies Act, 126, 153

Instruments Branch, 164, 165, 166

Instruments Division, 232, 273, 288

lack of inspiration and innovation, 117, 119, 125

legal status as an association, 126

Library Division, 288

logo, 435, 436

Management Board, 413

Marine Branch, 140, 162, 370

Marine Division, 138, 216, 245, 267, 273, 288, 289,
297, 350

Monday Discussions, 138, 164, 239, 307, 338

name shortened to Met Office, 415

Napier Shaw Building, 352

national meteorological institute proposal, 209-212

observations from manned balloons, 120

organization and management structure, 435

premises in South Kensington, 216

premises inadequate, 154, 386

premises on Kingsway, London, 216

Press Bureau, 201-202

press conference, 360

Professional Notes, 225, 235, 242, 269

professional training in meteorology, 204

qualifications for appointment, 226

relocation to Bracknell, 350-353

relocation to Exeter, 438—441

relocation to Harrow, 289

relocation to South Kensington, 157-163

relocation to Victoria Street, London, 88-89

reorganizations after the Second World War, 309-311

reorganizations during the Second World War,
288

research, 267, 268

research aircraft, 443

research developments after the Second World War,
313-315

Richardson Wing, 387
salaries and superannuation, 117-119, 129-130
scales of pay, 256, 307
services for aviation, 372
services for seafarers, 370
services for the offshore industry, 371
Shaw’s memorandum to the Ministry of
Reconstruction, 202-206
shortage of young mathematicians and physicists,
353, 384
staff health problems in the First World War, 202
staff numbers 1900-1939, 200
targets, 420-423, 429430, 436, 446, 447
Telecommunications Centre, 387
ten-year perspective, 412
The Weather Initiative, 423
time-keeping and discipline, 141
Trading Fund Order 1996, 429
training of graduates, 258-261, 268
Training School, 257, 273, 308, 311, 350, 386,
394
transfer to the Air Ministry, 207-209, 212-218
unofficial use of the name Meteorological Office,
24
vacate premises in Victoria Street, London, 162
wearing of uniform in the Second World War,
277
weather centres, 344
weather forecasts for aviation pioneers, 180
website, 430-431, 441, 448
‘World Area Forecast Centre, 412
Meteorological Office Circular, 220
Meteorological Office College, 394, 395, 438, 441
Meteorological Office Library Accessions and Retrieval
System (MOLARS), 392
Meteorological Office Marketing Plan 1989-90, 422
Meteorological Office Middle East, 248
Meteorological Office Observing System for Ships
(MOSS), 390
Meteorological Office Weather Observing System
(MOWOS), 389
meteorological reconnaissance flights, 300, 316
Meteorological Reconnaissance Squadron, 366
Meteorological Record (publication), 174
Meteorological Research Committee (MRC), 267, 274,
310, 313, 329, 331, 338, 347
Meteorological Research Flight (MRF), 274, 314, 329,
340, 367, 368
Canberra, 367
Hastings, 367
Hercules (C-130), 367, 381, 383
Snoopy, 367
Varsity, 367, 369
Meteorological Section of the Army, 185, 191
Meteorological Section of the Royal Engineers (RE),
195, 204, 206, 210
Meteorological Service of the Air Ministry, 210, 214
Meteorological Society of London, 14
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Meteorology and World War 11, 271

Meteorology for aviators (book), 294

Meteorology in ancient times, 2

Meteorology Magazine, 46

Meteorology Project (U.S.), 318

metric system in meteorology, 354

Mid-Atlantic floating observatories, 98—100, 321-325

Mildenhall, 299, 301

Miles, Michael Kevin, 348

Mill, Hugh Robert, 132, 143, 174, 215

Millennium Bug, 436

Ministry of Agriculture and Fisheries, 285

Ministry of Defence (MoD), 359, 411, 413, 418, 420,
421,424,429, 431, 439, 444, 445, 446

Ministry of Reconstruction, 202, 205, 210

Mitchell, Crichton, 218, 230, 241

Mobile Meteorological Unit (MMU), 414, 426,
445

Monday discussions, 138, 164, 239, 307, 338

Monks Risborough, 292

Monmouthshire Training College for Teachers, 199

Monthly Circular of the Meteorological Office, 215

Monthly Meteorological Charts, 245

Monthly Weather Report, 90, 139, 174, 176, 189, 288,
304

Monthly Weather Survey and Prospects, 357

Montreal Protocol, 405

Munk, Walter, 303

Murgatroyd, Robert James, 340

Nagle, Austen, 261

Namias, Jerome, 318

National Aeronautics and Space Administration
(NASA), 346

National Air Traffic Services, 451

National and Scottish Vocational Qualifications, 433

National Archives, 272, 399

National Institute of Oceanography, 324, 371

National Meteorological Library and Archive, 204, 237,
272,351, 392, 399, 437, 439

National Physical Laboratory (NPL), 133-135, 152,
171, 172, 182, 254, 269, 284, 314, 338, 358,
375

National Severe Storms Laboratory, 373

National Severe Weather Warning Service, 449

National Weather Radar Network, 392

Natural Environment Research Council (NERC), 358,
415, 424, 443

Naval Meteorological Service, 204, 210, 272, 289

Neumann, John von, 318

Newcastle upon Tyne Weather Centre, 370, 443

Newnham, Eric Victor, 242

NIMBUS (satellite), 366

Nobel Peace Prize, 428

Normand, Charles, 339

North Atlantic Treaty Organization, 336, 340

nowcasting, 392

nuclear winter, 405-407

Numerical Atmospheric-dispersion Modelling
Environment (NAME), 451
numerical weather prediction (NWP), 228, 318, 337,
347, 364, 367, 386, 387, 409, 414, 415, 416, 436
first global operational weather forecasting model,
396
first operational forecast in the UK, 360
pioneering work in the United States and Europe,
317-321

observatories, establishment of, 76
Ocean Weather Ships. See weather ships
Ogden, Richard James, 371

okta, 291

Oliver, Morris Albert, 293
Omond, Robert Traill, 173

Open Road weather service, 422
Operation Overlord, 279, 293
Outlook (magazine), 429

ozone, 241, 341, 366, 405, 424
ozone depletion, 405406

Palatine Meteorological Society, 10, 11, 13, 15, 146

PAMPA flights, 302

Panther, 298

parapegmata, 2

Parliamentary Estimates Committee, 378

Pascal, Blaise, 5

Pattrickson, William, 27, 35, 45

PDP 11/34 mini-computer, 392

Pearce, Robert Penrose, 418

Peddie, William, 197

Per Scientiam Tempestates Praedicere, 452, 454

Peters, Sidney Percival, 258, 348

Petroleum Warfare Department (PWD), 284

Petterssen, Sverre, 279

Phillips, Norman, 347

Piddington, Henry, 12

Pitt review, 448-449

Pitt, Michael, 448

poison gas, 186, 194, 243, 285

polar front, 227, 317

Port Meteorological Officers, 247, 289, 371

Portass, Sidney, 298

Porton Down Experimental Station, 243, 265, 331, 358,
383

Powergen, 422

PRATA flights, 301

precision aneroid barometer, 344

Prestel, 409

Prince of Wales, 395

Princess Victoria, car ferry, 330

Probert-Jones, John Richard, 341

Project Scillonia, 369

Public Accounts Committee, 378, 430

Public Meteorological Service, 431

Pulham, 224

Pyrton Hill upper-air investigations, 145, 182
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Quarterly Weather Report, 89, 139
Queen Elizabeth II, 352

radar, 302, 309, 316, 341, 342, 369, 384, 392
Radar Research and Development Establishment, 331
Radar Research Laboratory, 392
radar sonde, 365
Radcliffe Observatory, 112
radioactive material, 343
radioactivity, 407
radiosonde, 253, 271, 275, 278, 289, 309, 311, 316, 324,
336, 344, 365, 374, 391
RAF Graveley, 285
RAF Lakenheath, 285
RAF Volunteer Reserve (RAFVR), 275
rainmaking, 329
Rayner Report, 410-412
Reconstruction: memorandum on the meteorological
services, 203
Redfield, William, 12, 19
Regional Meteorological Centres, 380
Regional Telecommunications Hubs, 380, 395
Regular Observing Ships, 289
Reichelderfer, Francis, 317
Reid, William, 19-20
Report of the Meteorological Committee of the Royal
Society
for the year ending 31 December 1867, 75
Report of the Meteorological Department of the Board
of Trade
published 1856, 29
published 1857, 35
published 1858, 36, 48
published 1862, 42, 45, 46, 61
published 1863, 46, 63
published 1864, 51, 52
Réseau Mondial, 231, 235, 262, 275
Richardson, Lewis Fry, 185, 188, 228, 243, 319, 354,
387
conscientious objector, 218
experimental work at Benson, 219
resignation from the Meteorological Office, 219
Weather Prediction by Numerical Process, 218,317
Robert Hooke Institute for Cooperative Atmospheric
Research, 415
rockets, 347, 365, 398
Rogers, David, appointment as Chief Executive, 443
Ronalds, Francis, 103
Rossby, Carl-Gustaf, 317, 318
Rowland, Owen, 92-94
Royal Air Force (RAF), 207, 210, 226, 248, 249, 253,
263, 265, 266, 269, 272, 277, 282, 283, 288, 299,
310, 327
Royal Aircraft Establishment, 253, 338, 358, 373
Royal Aircraft Factory, 182, 189, 190
Royal Charter disaster, 39, 47,71
Royal Commission on Environmental Pollution, 428

Royal Engineers (RE), 19, 192, 193, 195, 199, 204
Royal Flying Corps (RFC), 183, 186, 189, 191, 193,
194, 204, 207, 226, 265
Royal Meteorological Society, 111, 142, 144, 150, 152,
173, 174, 193, 203, 230, 248, 252, 267, 304, 313,
320, 325, 336, 338, 340, 347, 400, 407, 432
Buchan Prize, 230
Chartered Meteorologist accreditation, 432
incorporation of Scottish Meteorological Society,
230
Napier Shaw Memorial Prize, 347
Symons Gold Medal, 132
Vice-President for Scotland, 230
Wind-Force Committee, 120
Royal National Lifeboat Institution, 37
Royal Naval Air Service, 188, 207, 226
Royal Navy, 1, 16, 21, 28, 148, 265, 272, 298, 299, 327,
381, 388, 442
Royal Netherlands Meteorological Institute, 276, 370,
432
Royal Radar Establishment, 367, 384
Royal Society of Edinburgh, 229, 339
Royal Society of London, 50, 55, 152, 203, 211, 240,
331, 338, 339, 360, 383, 400, 423, 450
control of the Meteorological Department of the
Board of Trade, 66-68, 78
criticized over its meteorological work, 15
foundation, 5
Gassiot Committee, 314, 331
Hooke’s method of weather observing, 6
Kew Committee, 102, 127
meteorological observations, 9
recommendations as to future of Meteorological
Department of the Board of Trade, 57
reform of, 15
takes control of Kew Observatory, 102
the great desiderata of meteorology, 26, 30, 52, 56
views on terms of reference for Meteorological
Department of the Board of Trade, 56, 61
views on the recommendations of the Galton Report,
65-67
Royal Society, Antarctic Expedition, 341
Rugby Wireless Telegraphy Station, 252
Rutherford High Energy Laboratory, 357
Ryder, Peter, 420

Sabine, Edward, 15, 20, 25, 55, 72, 77, 78, 103, 104

Sailor’s Horn-Book, 12

satellites, 344, 365

Sawyer, John Stanley, 319, 340, 347, 349

Schuster Readership, 165, 169, 183, 184, 190

Schuster, Arthur, 132, 146, 156, 165, 172, 173, 192,
216, 266

Science Museum, 193, 399

Science Research Council, 359

Scientific Civil Service, 307, 335

Scorer, Richard Segar, 319
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Scotia voyage, 184—-185
Scott, Robert Henry, 37, 75, 86, 119, 128
analysis of forecasts issued by the New York Herald,
94-95
appointed Director of the Meteorological Department
of the Board of Trade, 71-72
appointed Secretary of the International
Meteorological Committee, 112
becomes Secretary of the Meteorological Council of
the Royal Society, 116
death, 220
Foreign Secretary of the Royal Meteorological
Society, 112
questioned by Devonshire Commission, 113
retirement, 130, 131
Scottish Meteorological Society, 32-34, 77, 84, 111,
114, 115, 121, 126, 133, 135, 150, 152, 173, 203
amalgamation with Royal Meteorological Society,
230
financial difficulties, 174—176, 229-230
network of observing stations established, 33
problem over the observer at Stornoway, 106—-109
Seaman’s Handbook of Meteorology, The, 202
Scrase, Frederick John, 397
seasonal forecasts, 343, 385
Second World War
cessation of hostilities, 303
clandestine meteorological services, 295
meteorological activities at outstations, 293
official report on wartime work of Meteorological
Office, 272
security restrictions, 271
secret codes, 272
severe winter weather during the Second World War,
287
Sharp and Hansford Report, 413
Shaw, William Napier, 140, 147, 153, 170, 188, 189,
200, 217, 225, 226, 229, 230, 238, 257, 290, 400
appointed Director of the Meteorological Office, 155
appointed Secretary of the Meteorological Council of
the Royal Society, 130
becomes a member of the Meteorological Council,
127
classic study of air trajectories, 144, 227
death, 307
impact on the Meteorological Office, 149, 178
interest in education, 158, 167, 169, 202
knighted, 202
Manual of Meteorology, 206, 209, 233, 259
member of Advisory Committee for Aeronautics, 180
memorandum on office staff, 236
Professor of Meteorology at the Imperial College of
Science and Technology, 232
research intentions in the Meteorological Office, 142,
149
resists transfer of Meteorological Office to Air
Ministry, 209

retirement from the Imperial College of Science and
Technology, 233
retirement from the Meteorological Office, 232
retirement grant, 236
study of hygrometry methods, 119
views on Daylight Saving Time, 178
Sheffield gale (1962), 374
Shellard, Harold Charles, 374
Sheppard, Percival Albert, 268, 273, 277, 284, 313
appointed Reader in Meteorology, 257
Shetland, 240, 326
Shinfield Park, Reading, 394, 438
ship routeing, 369-370
shipping forecast, 244
Shoeburyness, 253, 265, 302, 333
Short course in elementary meteorology (book), 294
Sidmouth Observatory, 265
Silkin, John, MP, 404
Simmonds, George Harvey, 46, 68, 74
Simpson, George Clarke, 241, 242, 248, 253, 254, 258,
261, 263, 266, 275, 400
administrative workload, 238
appointed Director of the Meteorological Office,
233-236
attitude to research, 235, 269
emphasis on research, 239
investigation of wind on sea state, 146
kite investigations, 145
lecturer in meteorology at Manchester, 146
meteorological work in the Antarctic, 146
retirement, 264
thunderstorm research, 275
wartime work at Kew Observatory, 275
Skinner, Dennis, MP, 402
Smallshot Bottom wireless station, 198
Smith, Augustus, MP, 51, 68
smog, 329
smoke screens, 185, 284
solar and terrestrial radiation, 341
South Farnborough, 188, 189, 195, 239, 241, 358, 367,
368
meteorological station, 181-183, 204
Professor of Meteorology, 190
South Farnborough Branch Office, 197, 198
South Kensington, 158, 187, 188, 191, 198, 216, 231,
237,257,273
meteorological institute, 267
Southampton Weather Centre, 371
Sputnik, 344
St Eval, 299, 300, 302
Stagg, James Martin, 262, 275, 276-277, 279-282, 291,
293, 311, 331, 340, 341
Stalag Luft III, 293
Stanley (Falkland Islands), 341, 414
Stanmore, 309, 337, 350, 394
Starella (weather ship), 400, 432
Stationery Office, 162, 201, 289, 304, 336

© in this web service Cambridge University Press

www.cambridge.org


www.cambridge.org/9781108445566
www.cambridge.org

Cambridge University Press
978-1-108-44556-6 — History of the Meteorological Office

Malcolm Walker
Index
More Information

466 Index

Stewart, Balfour, 72, 75, 84, 89, 90, 103, 112, 114
Stoddart, David, MP, 403
Stonehouse, 273, 288, 289
daily life during the Second World War, 290
Meteorological Works during the Second World War,
288-289
Stonyhurst College, 58
Storm Tide Warning Service, 331
storm warning signals
cones and drums, 43, 86, 343
semaphores, 85, 86
storm warnings for shipping, 38—43
campaign in Parliament to restore them, 78—83
campaign in the press to restore them, 83-85
complaints over suspension of warning service, 68
first issued, 42
monitored by Board of Trade, 51
need to define basic principles, 64
service resumed, 85-87
service suspended, 67
the Weather Bureau of the New York Herald, 94-98
value, 50
Stornoway radiosonde ascents, 316
Strachan, Richard, 46, 75, 128, 130, 156, 220
Strachey, Richard, 112, 116, 117, 126, 128, 132, 153,
156, 157
stratosphere, 314, 367, 372, 374, 393, 405, 406
Stratospheric Sounding Unit, 393
sulphur dioxide pollution, 343
sunshine records, 140, 270, 304
supersonic air transport, 372-373, 406
Supreme Headquarters of the Allied Expeditionary
Force, 279
Sutcliffe, Reginald Cockcroft, 280, 316, 319, 340
attitude to numerical weather prediction, 348
Sutton, Oliver Graham, 331-334, 336, 341, 350, 357,
386
announcement about temperature units, 355
becomes Director-General, 339
chairman of the Natural Environment Research
Council (NERC), 358
knighthood, 334
retirement, 358, 359
Sverdrup, Harald Ulrik, 303
Swinnerton-Dyer, Peter, 418
Sykes, Sir Frederick, 216, 217, 242
Sykes, William Henry, MP, 65
passim, 18-85
Symons, George James, 46, 95, 96
death, 132
Monthly Meteorological Magazine, 46, 98
network of rainfall observers, 46
Synchronous Meteorological Satellite number 1, 382
Synchronous Meteorological Satellite number 2, 383
synoptic charts
constructed by Heinrich Brandes, 11
constructed by Robert FitzRoy, 38, 45

constructed during International Polar Year 1882-83,
122
for airship operations, 251
for early aviation, 223
in the early years of the 20th century, 139
Synoptic Climatology Branch, 404

Tay Bridge disaster, 120
Taylor, Geoffrey Ingram, 169, 183, 205, 217, 237, 243,
274,314
appointed Professor of Meteorology, 191
commissioned in the Royal Flying Corps, 191
Professor at South Farnborough, 190
teleprinter, 263
Teletext, 409
Thatcher, Margaret, MP, 410, 419, 423, 425
The life history of surface air currents (Lempfert and
Shaw), 144, 227
The Second World War, 1939-1945, Meteorology
(official report), 272
thermometer, invention of, 4
THUM (Temperature and HUMidity) ascents, 253, 301
thunderstorm detection, 197-198
thunderstorm location, 316
thunderstorms, 186, 197, 286, 341
Timpson, Margaret, 358, 364
TIROS, 346, 365, 393
Titanic disaster, 184
Toronto City, 298
Torricelli, 5
Tower of the Winds, 3
Toynbee, Henry, 72, 75, 86, 91, 116
pension, 119
retirement, 126
Trading Fund, 1, 429, 434, 436
Training School. See Meteorological Office, Training
School
transatlantic flying-boat service, 258
Trend Committee, 358-359
Trend, Burke, 358
turbulence in the boundary layer, 185

Ueber das Gesetz der Stiirme (Dove), 13, 37, 72

umbrellas, 185

Unified Model, 427, 448

United Nations (UN), 312, 423

United Nations Environment Programme, 424

United States Weather Bureau, 231, 252, 335, 356, 373

University College at Dundee, 197

University College of Wales at Aberystwyth, 333

University of Aberdeen, 58, 76

University of Berlin, 125

University of Birmingham, 199

University of Cambridge, 126, 127, 136, 156, 165, 169,
184, 198, 199, 209, 233, 428

University of East Anglia, Climatic Research Unit, 403,
404, 438, 450
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University of Edinburgh, 15

University of Glasgow, 10, 58, 193

University of Leeds, 445

University of London, 158, 167, 262, 267, 268, 339, 360

University of Manchester, 156, 165, 167, 357, 443

University of Oxford, 241, 314, 333, 393, 410, 415

University of Reading, Department of Meteorology,
380, 394, 395, 415

Upavon, 183, 189, 191, 195, 241

U.S. Army Air Forces (USAAF), 279

U.S. Navy, 370

Vaisala TMI Ltd, 422

Valentia, Ireland, 40, 58, 75, 76, 139, 172, 188, 226,
261, 316

Victory House (London), 313, 337, 350, 351

reminiscences of life during the Second World War,

290-292

Volcanic Ash Advisory Centres, 451

volcanic emissions, 367, 450

Voluntary Observing Fleet, 289, 371

Walker, John Malcolm, 398
Wallis, Herbert Sowerby, 132
Watson-Watt, Robert, 197, 239, 252, 264, 302, 325
Watt, Andrew, 176, 229
Waverley Committee, 331
Weather (magazine), 313
Weather Adviser (weather ship), 324, 399
Weather Book (FitzRoy). See FitzRoy, Robert Weather
Book
weather bulletins for shipping, 243, 325, 371
Sea Area FitzRoy, 451, 453
Weather Bureau of the New York Herald. See storm
warnings for shipping:the Weather Bureau of the
New York Herald
weather charts for the public, 90
supplied to Queen Victoria, 90
weather charts, transmission by wireless telegraphy, 252
Weather Explorer (weather ship), 323, 324
weather forecast, first use of the term, 45
weather forecasting
developments after the Second World War, 315-317
during the Second World War, 294
weather forecasting failures, 362-363
Weather forecasting in the eastern North Atlantic and
Home Waters for seamen, 246
weather forecasting research, 315
weather forecasting services, 343
for bombers carrying nuclear weapons, 343
for icing on conductor rails of electrified railways,
343
for pigeon races, 343
weather forecasts
accuracy, 63, 315, 363, 385
cessation of forecasts for the public, 63
first for the public on radio, 243

first forecast for the public published in America, 42
first forecast for the public published in Britain, 44
for farmers in the Second World War, 285
for gas and electricity supply companies in the
Second World War, 286
for weather-sensitive industries, 385
resumption of forecasts for the public, 100-101
review of their quality, 56
value for money, 122—123
Weather Forecasts (Parliamentary Paper, 1864), 51
weather lore, 48
Weather Machine (television programme), 403
Weather Map (book), 202
Weather Monitor (weather ship), 324, 399
Weather Observer (weather ship), 323
weather observing
basic principles, 6, 8, 10
by seafarers, 7, 9, 321
during the Second World War, 294-303
James Glaisher’s network, 18
using kites and balloons, 10
Weather Prediction by Numerical Process. See
Richardson, Lewis Fry
weather radar network, 392
Weather Recorder (weather ship), 323
Weather Reporter (weather ship), 324, 399
weather routeing of ships. See ship routeing
weather satellites. See satellites
Weather Science (book by Lempfert), 169
weather services in the 1990s, 431
weather ships, 297, 298, 322, 341, 399
Weather Surveyor (weather ship), 324, 399
Weather Watcher (weather ship), 323
weatherXchange Limited, 446
Wedderburn, Ernest Maclagan, 176, 194, 200, 229
Weekly Weather Report, 138, 189
Welsh, John, 103
Weston, John Oswald, 293
Whipple, Francis John Welsh, 179, 220, 226, 231, 264,
266, 275
Whipple, George Mathews, 103
Whitley Council, 335
Widewing, 279
Wiin-Nielsen, Aksel, 395
Wilson, Charles Thomson Rees, 129, 233
Wind and Weather Journal, 19
Windscale, 343
wireless telegraphy, 187
early use in meteorology, 147-149
invention, 147
meteorological use, 147
weather reports from Atlantic liners, 147-149
World Climate Conference, 402
World Climate Programme, 384, 402
World Meteorological Centres, 379-380
World Meteorological Convention, 312
World Meteorological Intervals, 341
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World Meteorological Organization (WMO), 313, 336,
340, 354, 363, 374, 378, 401, 409, 412, 421, 424,
427,430, 432, 434

Commission for Aerology, 340

Resolution 40, 430
World Ministerial Conference on Climate Change, 423
World Weather Watch (WWW), 363, 374, 378-380

‘World Wide Web, 430
Wrottesley, Lord, 21, 24

Yalta Conference, 283
Yates, Donald, 279

Zeppelin bombing raids, 186

@© in this web service Cambridge University Press

www.cambridge.org


www.cambridge.org/9781108445566
www.cambridge.org

