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Abbot, C. G;.,absorption of radiation, 154, 180
albedo of the earth, 143
radiation instruments, 114, 129—30
sky radiation, 138
solar constant, 184, 189
solar radiation, 119, 120, 145
Volcanoes and climate, 126
Abbot, I.. H., clouds and radiation, 139
Abercromby, R., waves, 19
Absolute humidity, definition, 217
see also Humidity, Vapour-pressure
Absolute temperature, see Temperature
Absorption of radiation,
by cloud, 93, 154, 163
by green leaves, 144
by permanent gases, dust and water-
vapour, 104 (fig. 49), 143, 146—56 (fig.
75), 170, 177, 181-2, 183
by water and glass, 1567
effect of pressure on, 154
in the sun’s chromosphere, 53
in the stratosphere, 159, 181
laws of, 112, 146-8
Acknowledgments, vi, 8-9
Acoustics of buildings, 37
Actinometers, 114-5
Adiabatic, lapse-rate of temperature, 313, 320
lines for saturated air, 244 (fig. 93), 245-51
Neuhoff’s evaluation, 266-8 (fig. 99), 282
processes, 221-3, 225
algebraical equations, 226, 230, 247-9,
266-8
as a cause of instability, 348
as an expression of atmospheric condi-
tions, 234
representation on a pv-diagram, 228-30
(fig. 88)
representation on an entropy-tempera-
ture diagram, 231 (fig. 89), 24451
wet-bulb as an expression of, 322
see also Cycle of operations, Isentropic
operations
relation at g km, 315
Advective influence, 398-9, 402
examples, 399, 402—3
relation to convexion, 404
Advective regions, air-flow to divective
regions, 404, 410, 411, 418
relation to isentropics, 418
relation to isobars, 411, 418, 422
conspicuous, 413
criterion, over land, 404-5, 408
criterion, over sea, 408-9
seasonal changes, 411-8 (figs. 137-48)
Aerology, 1
Aerosols, 73
Aether, 3, 109
AIR As WORKER, chap. VI, 205-68
Air, amount removed from a cyclonic de-
pression, 312
application of gaseous laws to, 222
ascent and descent, see Convexion

Air—(contd.)
capacity for heat, 240
change of composition in adiabatic cooling,

2
conduction of heat, 309, 310
critical field for electric discharge, 360, 369,

399
cycle of operations, 252~7 (figs. 95-0)
density, 240, 242
diffusion, 310
dry, moist, damp and saturated, 214
elasticity, 3
electrification, 359, 363, 364, 371, 373, 376,
378, 380
energy on the kinetic theory, 223
gaseous, definition, 215
graphic representation of process of
working, 225-34
graphic representation of thermodynamic
properties, 244 (fig. 93), 245-51, 270
liability, see Atmosphere, liability
methods of cooling, 342 et seq.
motion, across orographic features, 30, 354
in overworld and underworld, 421 (fig.
149)
in relation to isentropes, 197, 255, 2579,
263—4, 280, 301, 305, 316-7, 346, 352,
418
on a geoid, 296
physical constants, 2403
reflexion of radiation, 143
refractive index, 54 (fig. 27), 67
relation of heat to properties of, 217-23
representation of life-history on a weather-
map, go1-2 (fig. 135)
removal at g km, 315§
saturated, graphic representation of pro-
perties, 24451 (fig. 93)
thermal properties, 234—9
specific heats, 218-9, 221, 226, 240
supersaturation, 213, 328, 391
temperature of liquefaction, 222
transfer from N. to S. hemisphere, 413
unsistibility, 305
viscosity, 307, 30910, 333
water-content for saturation, 212-3, 243
weight, 213
see also Atmosphere, Convergence
Air-earth current, 365, 370, 371, 385, 389, 390
Air-mass, maximumand minimum values, 121
relation with solar altitude, 121
relation with time of day, 122 (fig. 52)
solar radiation in relation to, 121-2, 149
value for average emergence of radiation,

154
Air-molecules, see Molecules
Aitken, J., dew, 3245 (fig. 119)
dust and condensation, 327, 328, 329, 330,

335
Albedo, earth, 78, 107, 142—4, 151, 155
planets, 143
terrestrial surfaces, 144
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Aldrich, L. B., pyranometer, 129-30
reflexion of solar radiation, 143

Aleutian “low,” contrast with N. Atlantic

“low,” 412

Alfani, P. Guido, solar radiation, 119

Alluard, E., dew-point, 323

Anabaticwinds, 403, see Land- and sea-breezes

Andrews, Thomas, isothermal lines for

steam, 235 (fig. 9o)

Aneroid barometer, graduation, 297
ngstrom, A., albedo of ground, 144
atmospheric and terrestrial radiation, 158—

164, 170, 200—1 (fig. 82)
balance-sheet of radiation, 108
pyranometer, 129—30
pyrgeometer, 160
pyrheliometer, 114, 115
sky-radiation, 128, 131 (ﬁg 61), 139
solar radlatlon and duratlon of sunshine, 177
sun and sky radiation at Stockholm, 130-1

(fig. 61)
transmission of solar radiation by leaves,144
ngstrom, K., terrestrial radiation, 159,

160

Angular elevation, estimation of, 70

Antarctic, aurora, 100 (fig. 48 a to e), 102
black-bulb temperatures, 173
halo phenomena, 96 (fig. 45 a)
see also Arctic

Anthelia, 94, 96—7 (figs. 45 a and b)

Anticyclones, cloudiness, 355, 410, 412
descent of air in, 221
maintenance, 411
relation of ozone and, 187
seasonal variation, 171—2
suggested divective flow, 348—9

Arago, D. F. J., forms of lightning, 393
neutral points, 73
velocity of sound, 35

Arctic and Antarctic, effect of snow on

climate, 167
reflexion of radiation in, 144

Arctowski, H., 53

Armstrong, W. G., hydro-electrical machine,

359
Arosa, ozone, 185, 187
solar radiation, 133
Arrhenius, S. A., climatic changes, 156
Aschkinass, E., absorption by water, 156
Asklsf, Sten, long-wave radiation, 162, 163
Astronomical refraction, 55-6
Atlantic, see North Atlantic
Atmosphere, absorption of long-wave radia-
tion, 147, 1537, 180, 181
absorption of short-wave radiation, 14652
(fig. 72), 180, 181
as a colloid, 341
as a heat engine, 103-8, 201-3, 233—4,
252—7
catalytic action, 281
composition at great heights, 48, 102, 182,
341-2
effect on sound-transmission, 48
conditions governing thermodynamical
operations, 234
disturbances of, as deformations of isen-
tropes, 263
effect on sound-waves, 41-52
energy of, before thunderstorms, 284, 397

Atmosphere—(contd.)
first law of motion, 301
heat-balance, 105-8, 169
hypothetical cycle of operations, 252-7
. (figs. 95-6)
liability, 213—4, chap. v11, 269-300, 397
magnitude of energy-transformations,
212-3
oscillations, 28-34, 69, 302
ozone in relation to structure of, 182-7
postulate of quiescent, 215-6
radiation in relation to structure of, 172,
178-82
separation into underworld and overworld,
316-8, 418-22
slip surfaces, 305
stability and sxsnblllty, 67, 164, 305, 377
stratification and resilience, 30, 252—3 (fig.
95), 302, 307, 312-3, 350, 3545
transparency and opacity, 79, 125, 126—9
(figs. 58-60), 136, see Radiation
trigger-action, 280-5
water-vapour content, 213, 408
wave-motion, 27 (fig. 11), 28-34
Atmospheric electricity, chap. 1x, 356—97
ATtmMmospHERIC OPTICS, chap. 111, 53-102
Atoms and atomic theory, 205, 206, 362
Audibility of sound, effect of height, 42-3, 52
effect of temperature, 38—40, 42 (fig. 19),
44 (fig. 21), 48-50 (figs. 25-6), 51, 52
effect of wind, 42-3 (fig. 20), 46
fog-horns, 44-5, 51
range of wave-length, 36
theories of abnormal, 48-5c
thunder, 36, 43, 392
zones of, 44—7 (figs. 22—43)
Aureole, definition, 83
Aurora, 1002 (fig. 48)
formation of ozone by, 185
green light, 102, 342
Auto-convexion, 306

Babinet, J., neutral points, 73
Badgley, W. F., dew, 324
Bahr, E. von, absorption of radiation, 154
Baldit, A., atmospheric electricity, 390
hail and thunderstorms, 396
Baldwin, H. 1., reflexion of radiation, 144
Balloon, ‘“no lift,”” 264, 304
Balloon-sounding, representation as tephi-
egram, 269-300
Balloon-voyages, 381—3
Barisal guns, 52
Barogram, effect of wind, 215-6
periodic oscillations, 28, 349-50
Barometers, graduation of aneroid, 297
lag in marine, 215
Batavia, normal tephigram, 286-7 (fig. 108)
seasonal and diurnal variation of solar
radiation, 123, 124
solar radlatxon vapour-pressure and rain-
fall, 125 (ﬁg 57)
temperature in the upper air, 179
Bayly, William, 60
Bellia, C., solar radiation, 119
Bemmelen, W. van, cirrus-motion, 355
Bemporad, A., air-mass and solar altitude,
121
solar radiation, 119, 123
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Bénard, H., convexion, 306
Benndorf, H., atmospheric electricity, 390
Ben Nevis, etfect of wind on barometer-
readings, 216
size of ice-crystals, 87
temperature and sunshine, 1967 (fig. 80),

20
Bentley, {’*V A., casts of raindrops, 334
snow-crystals, 98—9 (figs. 46 a-b)
Berndt, G., atmospheric electricity, 390
Bessel, F. W, refraction, 55
Besson, L., hail and thunderstorms, 396
halo-phenomena, 96
Bezold, W. von, potential temperature, 227
saturation adiabatics, 268
Bibliographies, atmospheric electricity, 390
atmospheric optics, 53
radiation, 119—20
wave-motion, 13
Bigelow, F. H., solar radiation, 120
Birkeland, Kr., aurora, 102
Bishop’s ring, 74, 83—4
Bjerknes, J., discontinuity in cyclones, 354
Bjerknes, V., diagnosis and prognosis, I
geopotential, 295, 298
orographic features and rainfall, 30
virtual temperature, 240
wave-theory of cyclones, 26, 31 (fig. 13)
Black, J., latent heat, 235
Black body, comparison with natural radia-
tors, 144, 159, 164, 166, 167, 168, 170,
202
definition, 112
form used for instruments, 159
radiation, 104 (fig. 49), 113, 145 (fig. 71),
153, 150, 160
comparison with solar, 113, 190
standard scale, 114-5
see also Radiation, Stefan’s law
Blanford, H. F., sun-thermometer, 173—4
Blasius, W., balloon-ascent, 382—3
Blue sky, see Sky
Boerema, J., solar radiation, 120, 125
Boiling of the sun’s limb, 69
Boltzmann, L., Stefan’s law, 112
Borne, G. von dem, propagation of sound,

Bouguet, P., air-mass and solar altitude,
121
law of absorption, 77, 93, 147, 148, 157
Boylan, R. K., condensation-nuclei, 7
Boyle, R., laws of gases, 216, 235
deduction of size of molecules from, 74
Boys, C88 V., lightning, 374-5 (fig. 130),

3
soap-bubbles, 367
Braak, C., dust-counts, 327
size of cloud-particles, 331
Brasch, A., utilisation of lightning, 395
Bravais, A., halo-phenomena, 53, 96
Breakers, 17, 20-22 (figs. 3, 4), 26 (fig. 10)
analogy in the atmosphere, 22, 27 (fig.
11)
Brewster, Sir David, optics, 71, 73, 75
Brillouin, M., wave-motion, 31
Brocken spectre, 85-6
Brontides, 52
Brooks, C. F., ice-storms, 326
simultaneous halo and corona, 87

Brunt, D, 9
atmospheric oscillations, 29
conduction of heat by air, 309
mammato-cumulus cloud, 306, 348
refractive index of moist air, 67
scintillation of stars, 69 )

Buchanan, J. Y., diurnal variation of tem-

perature in fog, 197

Buisson, H., ozone, 184, 187

Busch, F., polarisation, 74

Butcher, D. D., artificial tulgurites, 395

Biittner, H., solar radiation, 119

Buys Ballot, xxiii

Cabannes, J., height of ozone, 185
Callendar, H. L., radiation recorder, 129—30
comparison with other instruments, 130,

175
daily values, 128 (fig. 60), 135
specimen records, 138 (fig. 70), 192 (fig. 77)
tables for saturated steam, 239
Capillarity, as the drivirrg force of ripples, 12
effect on condensation, 327, 335, 339
Capstick, J. W., velocity of sound, 36
Carbon dioxide, absorption of long-wave
radiation, 104 (fig. 49), 147, 153, 155-6
(fig. 75), 170, 181 .
absorption of short-wave radiation, 146, 150
as a cause of climatic changes, 156
Carnot’s cycle, 232—4
application to the atmosphere, 233—4, 252
Catalytic action, 281
Cathiard, —., sound of explosions, 45
Cave, C. J. P., halo of 18°, 96
Cavendish, Henry, hollow-conductors, 367
Chapman, S., ozone, 185
Charles’ law, 216
Chree, C., lag in marine barometers, 215
Christiansen, C., terrestrial radiation, 159
Chromosphere, 53
Circulation of air, relation to isentropic sur-
faces, 197, 255, 257-9, 263—4, 280,
301, 305, 316-7, 346, 352, 418
relation to isobars, 410-1, 418
Cirro-nebula, formation by ice-crystals, 87,

352
Cirrus, false, 87, 351, 352, 353
formation of, 346, 350
forms of, 3512
general circulation and motion of, 355
Clapeyron,B.P.E. vapour pressure and tem-
perature, 237, 2
Clarke, G. A,, rambow, 88 (fig. 38)
shape of sun at sunset, 69
Clausius, R., vapour-pressure and tempera-
ture, 237, 238
Clayton, H. H., periodicity in pressure, 32
World Weather, 188
Climate, complexity of Arctic and Antarctic,

167
effect of carbon dioxide, 156
effect of increased cloudiness, 189
influence of radiation, 171, 172-8, 189
Clothes-line graphs, 294—5 (figs. 114-5)
Cloud-droplets, coalescence, 332, 339—40
diffraction of light by, 82—4, 85—
diffusion of light by, 76
electric charge, 383
ice-nuclei in, 99 (fig. 46 b)
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Cloud-droplets—(contd.)
instability, 335
settlement, 331, 332
size, 74, 77, 83, 99, 331, 332
supercooling, 86, 99, 331, 352
uniformity, 84-5
Cloud-horizon, slope of, 353
Clouds, age of, 84-5, 336
albedo, 143, 190, 346
as an index of convexion, 347, 409, 411-2
as evidence of wave-motion, 28, 29, 31,
302
colours, 71-2, 77, 80, 85, 146
conditions of formation, 342-55
contrast of conditions for fog and overcast
sky, 409
criterion for advectiveand divective regions,
409, 410
darkness under, 79, 93
density, 383
diffraction of light by, 82—4, 85—7
diurnal variation of, 189, 346
effect of solar radiation on, 171, 189—90,

34
effect on diurnal variation of temperature,
191, 192—7 (figs. 77-80), 203, 204
effect on frequency of frost, 176
effect on potential gradient, 385, 386 (fig.
133)
effect on long-wave radiation, 154, 160, 162,
163, 165-6, 190
effect on short-wave radiation, 71, 79, 93,
135-7 (fig. 69), 138 (fig. 70), 139-43.,
190, 346
effect on sound-transmission, 51
estimation of amount, 70
existence on Venus and Jupiter, 143
forecasting by, 355
form of convected air in cumulus, 303, 343
formation in unsaturated air, 330
forms, banner, 318
cirrus, 351
eruptive, 314, 348 (fig. 121)
Foéhn, 318-9
in trade-wind, 350
lenticular, 30, 318, 342, 340, 350 (fig.
122), 3545
mammato-cumulus, 306, 348
ripple, 12
similarity of, over the world, 355
instability, by depression, 348
International Commission for Study of,
351, 352
iridescent, 85, 87
material of, 86—7, 352
motion of, with reference to isentropic sur-
faces, 263, 280, 3045, 346—7
persistence of, without rain, 281
radiation from, short waves, 138-40, 142
radiation from, long waves, 162, 163, 166,
169—70, 204
rate of settlement, 331, 332
relation to anticyclones, 410, 412
relation of sunshine to amount of, 137
seasonal variation of amount, 414—9 (figs.
. 137-48)
side-light on, chap. viii, 301-55
silver lining, 70—1
vertical motion in, 382-3

Clouds—(contd.)

vortical motion, 350

water-content, 93—4, 342

weather-sequences in relation to, 355
**Clouds,” charged, 364-6 (fig. 125), 394
Coalescence of water-drops, 332, 339-49, 381,

392
effect of electric field, 281-2, 340
Cohen, J. B., autumn mists, 345
Colloids, 332, 341, 352
application to the atmosphere, 341
size of particles, 332, 341
Colour, origin of, 78
production by diffraction, 81-2
production by scattering, 72, 76
production by selective absorption, 147-8,
168—9
Colour of shadows, 76—7
Colour of the sky, 70, 72-6, 80
Colour of the sun, 76, 149, 168—9
Condensation, as a discontinuity in physical
processes, 28
by compression, 234
effect of capillarity, 327, 335, 339
energy, 213, 222, 313
entropy due to, 313
in a thundercloud, 381, 391
in the free air, 326-31
in unsaturated air, 73, 214, 339, 335
molecular theory, 323
nuclei, 327-31, 335
on negative ions, 328, 329, 391
on solid surfaces, 323-6
uniformity of drops in initial stages, 84
see also Clouds, conditions of formation;
Water-vapour
Conduction of electricity in air, 385
in electrolytes, 361
Conductivity, thermal, 210, 308-10
diurnal variation of temperature caused by,
309
place of, in atmospheric operations, 234,

344
transfer of heat to the atmosphere by,
106-7, 344
Conrad, V., water-content of cloud, 342
Conservation of mass and energy, 205-7
Constants, numerical values, xxi, see Units
CONTROLLING INFLUENCES OF RADIATION,
THE, chap. v, 171-204
Convective equilibrium, definition, 303
examples, 291-2 (figs. 110-2)
formation by absorption of radiation, 292
formation by eddy-convexion in winds of
long fetch, 256, 349, 3501
formation by surface-heating, 198 (fig. 81),
292, 304, 347, 404
Convergence of air, at coast-line, 312
at the level of g km, 315-6
convexion due to, 311-2, 349, 354
CONVEXION IN THE GENERAL CIRCULATION,
chap. x, 398—422
Convexion, 301
along a discontinuity, 305
amount of condensation caused by, 408
as a cause of isentropic conditions in the
upper air, 292
asa possible example of the Joule-Thomson
process, 285
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Convexion—(contd.)
as an explanation of the troposphere, 293,

315
as a subject for laboratory study, 391
as the ascent of air-bubbles, 303
auto-, 306
bumpiness caused by, 381-3
conditions for explosive, 282, 302, 314,
347-9, 397
cumulative, 305, 311-2 (fig. 118)
destination of convected air, 411
downward, 257-9, 319, 320, 344-5, 382
downward in anticyclones, 221
eddy-, 319, 342, 34951, 353
effect of solarisation of a flat island, 321
effect on temperature at high levels, 196
energy, 282-3, 397, see Liability
experimental illustration, 3o1-2, 306—7
formation of cloud by, 342, 347-51, 353—4
hypothetical tracks in the atmosphere,
~ 252-6 (figs. 95, 96)
importance of water-vapour, 199, 280-1,
282, 284, 302, 3134
in unsaturated air, 256, 258, 3034, 313, 347
in unsistible conditions, 305-7
limits, 313, 314, 315, 347, 354
method of reaching the place of equili-
brium, 303-5
mixing of air in, 284, 307, 381
penetrative, 307, 354
rate of ascent, by accumulation, 354
rate of ascent, evidence from hailstones,
.337,3778
regions of, identification, 347, 40410
relation of ozone to, 187
relation with advection, 404
relation with entropy, 302—5, 312—4
relation with isentropic surfaces, see Isen-
tropic surfaces
relation with the general circulation, 4034,
412-9 (figs. 137-48)
relation with the transfer of air from N. to
S. hemisphere, 413
representation of conditions for, on a
tephigram, 270-1
seasonal changes of regions of, 411-8 (figs.
.. 137-48)
side-light on, chap. vii1, 301-55
time-scale, 256, 307
vortical, 350 (fig. 122)
Cook, Capt. James, height of tide, 10
superior mirage, 59
Cooling, methods of, 34251
Cornish, Vaughan, waves, 13, 18, 19
Cornu, A., polarised light, 73
Corona, auroral, 100 (fig. 48)
solar and lunar, 82—4
angular radius, 83
as an indication of the age cf clouds, 845,
332
as an indication of water or ice, 86—7,
331, 352
comparison with halo, 83, 87
size of particles, 83, 331
Correlation, ozone and other elements, 186,
351
temperature, vapour-pressure and radia-
tion, 164
upper air data, 186, 315, 351

Cosmic rays, 103
Coulier, P. J., nuclei for condensation, 327
Coulomb, 211, 369, 370
Counterlapse (inversion), as a result of noc-
turnal radiation, 198 (fig. 81), 259, 290,
404
as a result of turbulence, 201 (fig. 83), 349
as marking a slip-surface, 305
as marking the limit of convexion, 313, 314
as indicating an approach to discontinuity,
30
effect on sound-transmission, 44 (fig. 21)
optical phenomena caused by, 58-63, 68
Craib, J., types of lightning, 380
Crova, A., dew, 324
Cumulative convexion, see Convexion
Cumulo-nimbus, see Thunderclouds
Cycle of operations, 232—4
application to the atmosphere, 233—4, 2527
(figs. 95-6)
derivation of saturation vapour-pressure,

237
Cyclic changes, relation with logarithmic
changes, 7
Cyclone and anticyclone, correlation co-
efficients, 315
Cyclonic depression, as an advective influence,
399, 403 . _
as perturbation of an isentropic surface, 316
Bjerknes’ analogy with wave-motion, 20,
31 (fig. 13)
convergence in, 311 (fig. 118)
detailed study of 11-13 Nov. 1901, 261-3
(fig. 98), 311-2 (fig. 118), 403
entropy and temperature conditions over,
260, 289
models, 349
polar front.theory, 31
relation of ozone and, 187
representation on an isentropic surface,
261-3 (fig. 98), 311-2
stationary, numerical data for, 312

Daily weather report, see Weather-maps
Dalton, J., atomic theory, 205
law of partial pressures, 216, 235, 240, 323,
1330, 335
Damping coefhcient, 7, 25 (fig. 9)
Daniell, J. F., dew-point, 323
Danilow, L., periodicity in pressure, 32
Dantzig phenomenon, 97 (fig. 45 b)
Darwin, Sir George, tides, 10
Darwin, Sir Horace, persistence of clear
patches, 355
David, Sir E., waves, 19
Davis, A. H., Acoustics of Buildings, 37
Davos, intensity of solar radiation, 120 (fig.
51), 123 (fig. 53), 124
nocturnal radiation, 161
solar radiation and duration of sunshine, 177
total solar radiation, 133, 136 (figs. 67-8),

193

Daylight, duration in different latitudes, 56
effect of refraction, 55-6
effect of scattering, 78—9

Deck, see Counterlapse

Defant, A., nocturnal radiation, 163
periodicity in pressure, 32
size of raindrops, 332
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de L’Isle, Rollet, duration of thunder, 392
Density, laws of gases, 216—7
air and water-vapour, 238, 240, 241, 242
effect on transmission of light, 53-8, 64
Deodhar, G. B, electrification of dust, 372
Depegram, 280, 282—3
Depression, cyclonic, 399
Descartes ray, 91-2 (fig. 41)
Desert, convexion, 404
critical limits of rainfall, 410
Dew, 323-5 (fig. 119)
as an index of radiation, 188
Dew-drops, 325
Dew-point, definition, 217
distribution over grass and moist soil, 325
(fig. 119)
measurement of, 323, 328
plotting on a tephigram, 280, 2823
Dielectric, 360
Diffraction of light, 8o, 81-7, 352
reconciliation with rectilinear propagation,

Diffraction of sound, 36, 401 (fig. 18)
Diffuse reflexion, 70-80, 150-1, see Scattering
Diffusion of matter, 308-10
Dines, George, dew, 324
dew-point, 323
Dines, J. S., effect of coast-line on precipita-
tion, 312
Dines, L. H. G, radiation, 142, 165
upper air data, 186
Dines, W. H., albedo of the earth, 143
cause of anticyclonic cloud, 355
correlation coefficients in the upper air,
261, 315, 351
correlation of temperature, vapour-pres-
sure and radiation, 164
heat-balance -of the atmosphere, 105-7
(fig. 50)
long-wave radiation, 160, 1637, 170, 190
short-wave radiation, 140-2
upper air temperatures over cyclones, 289
Discontinuity as a cause of trigger-action,
2812
as a slip-surface, 305
as the separation of the underworld and
overworld, 264
entropy as a criterion of, 30
expression of, by isentropic surfaces, 259
rain as a cause of, 28
reflexion of sound at, 38—40 (fig. 17), 48,
49 (fig. 25)
wave-motion in a surface of, 4, 11, 30-1, 349
Dispersion, 54, 67-8
Dissociation of molecules, 361
Diurnal variation, isentropic surfaces, 264,
317, 4201 (fig. 149)
pressure, 34
radiation, long waves, 160
short waves, 121-5 (figs. 52-6), 134 (fig.
64), 136 (figs. 65-8), 1923 (fig. 77)
temperature of the air, at the surface, 192 et
seq. (figs. 77-9), 203, 309
at 8hx)gh and low levels, 193—7 (figs. 79,
o
temperature in the lowest layers, 197-9
(fig. 81), 289-90, 347, 404
temperature of the sea, 191
wind, 317-8, 319-21

Divective influence, 398-9, 403
Divective regions, criterion, 404, 410
seasonal changes, 414-8 (figs. 137—43)
Dobrowolski, A., halo-phenomena, 53, 96
Dobson, G. M. B,, ‘““no lift”’ balloons, 304
ozone, 183-7 (fig. 76), 351
temperature at great heights, 48
Dorno, C., radiation, 74, 119, 149, 161
Douglas, C. K. M., clouds, 30, 348 (fig. 121),
353
convexion, 307
corona and glory, 86
size of snow-particles, 331
‘““tidal”’ wave, 19
Dry air, meanings, 214
Dufay, J., height of ozone, 185
Dulong, P. L., rate of cooling, 112
Durward, J. S., diurnal variation of tempera-
ture, 203
Dust, as terminals of tubes of force, 364
counters, 327, 328, 329
effect on coalescence of drops, 340
effect on ozone, 185
effect on potential gradient, 372, 376
effect on solar radiation, 120-1, 125, 126—9
(figs. §8-60), 136, 1501
electrification of, 340-2, 358, 365, 371-3,

37
limiting velocity of particles, 333
number of particles, 125, 327, 372
optical effects, 7080, 146
radiation from, 169-70

size of particles, 74, 77, 330, 333, 335
types of particles, 328-31

Earth, comparison of surface with black body,
167, 179
electric charge, 370
electric field, 362—5 (fig. 124), 365-6 (fig.
125), 373
figure of, 296
reflexion of solar radiation, albedo, 78, 107,
142—4, 151, 155
secular cooling, 106
Eccles, W. H., acoustics, 37
Echoes, 38, 39
Eclipse, shadow-bands, 69
visible by refraction, 56
Eddingtgn, A. S., Stars and Atoms, 111,
362
Eddy-cloud, formation at high levels, 353
Eddy-convexion, 319, 349-51, 353
Eddy-motion, as a cause of condensation,
344-5, 349-51, 353
as a cause of downward convexion, 319
formation of water-drops by, 331
see also Turbulence
Eddy-viscosity, 309
Efficiency of cycle of operations, 257
Ekholm, N., climatic changes, 156
Elasticity of air, 3, 4, 34
see also Resilience
Electric waves, 3
ELECTRICAL ENERGY IN THE ATMOSPHERE,
chap. 1xX, 356-97
Electricity, atmospheric, air-earth current,
36s, 370, 371, 385, 388—90
charged “clouds,” 364, 365, 366
difficulty of representation, 366, 381
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Electricity, atmospheric—(contd.)
electric charge on air, 359, 363, 364, 371,
373, 376, 378, 380 )
electric charge on cloud-particles, 383
electric charge on the earth, 369-70, 373
maintenance of, 371
electric charge on rain, 372, 379 (fig. 132),
380, 385, 389—90
electric field of the earth, 360-6 (figs.
124-5), 373, 384
changes during thunderstorms, 384—go
effect of clouds and rain, 385, 388
intensity, 369, 370
variation with height, 364, 385
false cirrus as evidence of discharges in the
upper air, 351, 353
lightning, see Lightning
natural sources of, 359, 365, 370-3, 376—7,
.378-9, 380, 383
statical, 359-60
supply of particles from the upper air, 383
surges, 394-5
suspension of raindrops by electric field,

33%-9

St Elmo’s fire, 373, 376, 389

thunderstorms, Simpson’s model, 377-9
(figs. 131-2)

Wilson’s results, 383—-9o

transference to the earth in showers and
thunderstorms, 388—9go

utilisation of, 395

wet weather effects, 385, 388

see also Thunderstorms

Electricity, laboratory results, action on dust,

water-particles and water-jets, 339—42

artificial production of discharges, 367-9,
375 (figs. 129 a and b)

artificial production of rain, 341

association of positive and negative, 361

attractive force, 3701

comparison of statical and commercial,
357-8,367—9

conduction through liquids and gases, 361

critical field for discharge, 360

development by breaking-drops, 340, 3509,
376, 380

development by frictional contact, 357-8,
367, 371, 3723

development by induction, 361

inductance, 394

laws of electrolysis, 369

polarity, 370

properties of hollow conductors, 367, 394

representation by tubes of force, 360-3,

3

removal of flue dust by, 341

statical, 357—9

storing and discharge of, 395

units, 363, 36970
Electrolysis, laws of, 369
Electrometer, 359, 384, 388
Electron, 206, 207, 362, 363—4
Electrophorus, 368 (fig. 126)
Eliot, Sir John, black-bulb temperature;

173

Elster, J., and Geitel, H. F. K., atmospheric
electricity, 362, 385, 389, 390

Emden, R., radiative equilibrium, 179-80,
182

Energy, atmospheric, 207-8, 2123
conservation, 205—7
dissipation by scattering, 77-8
electrical in the atmosphere, chap. 1x, 356~

397
electrostatic and electromagnetic, 370
equivalence of forms of, 103, 114, 191, 206
equivalent to mass, 206
graphical representation, 229 (fig. 88), 231
(fig. 89), 269, 270, 282—3
gravitational, 208
heat as a form of, 209-11
in relation to isentropic surfaces, 280
in surface of water-drops, 358
kinetic, 206—7, 208
of cyclonic depression, 312
liability of the atmosphere, q.v.
of condensation and rainfall, 103, 114, 213,
312, 313
of formation of ozone, 183
of lightning, 16, 43, 284, 357, 397
of planetary radiation, 143
of sound, 36, 44
of wave-motion, 5, 16
supply from the sun, 113-34
temperature as an index of, 223—5
transformation of, 108, 206, 208—9
cyclical, 225-34
transmission by wave-motion, 4, 5-6
units, 103, 210-1
velocity of transmission by waves, 35
see also Radiation
Enright, J., size of raindrops, 332
Entropy, 218, 224, 255, 263
an index of dilution of energy, 224
an indication of the equilibrium position
of air, 197, 255, 263, 312
a proper fraction, 224-5
as the cause of resilience and stratification,
30-1, 252-3 (fig. 95), 266, 302, 312—3
as a meteorological element, 2646
as defining the difference between adi-
abatics, 230
as the controlling spirit of the air, 301-22
causes of excess, 305, 312—3
changes of, during thermodynamic opera-
tions, 218-21, 224, 228-34, 254—7, 265
computation of, from pressure and tem-
perature, tables, 269, 271-3, 275
effect of humidity, 227-8, 245
computation of mean values, 285
convexion in relation to, 313-4, see Isen-
tropic surfaces
coordinated values of temperature and,
along a saturation adiabatic, 24951
definition, in terms of wet-bulb tempera-
ture, 322
different appreciations of, 321-2
diurnal variation, 317, 4201 (fig. 149)
maps of isentropics, 259-63 (figs. 97-8),
316-7, 420-1 (fig. 149)
realised, 321-2
relation with other elements, 7-8, 227,
244-51, 265
geopotential, 298
potential temperature and pressure, 227
pressure and temperature, 7, 197, 224,
227,230, 247, 265, 271-6 (fig. 101), 298
volume, 7, 224, 230, 247
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Entropy—(contd.)
scale for plotting, 275-6 (fig. 101)
variation with height, 264, 265
normal curves, 285-7 (fig. 108), 288
(fig. 109)
Toussaint’s formula, 288 (fig. 109)
see also Isentropic
Entropy-temperature diagrams, isothermal
and adiabatic changes, 231 (fig. 89)
thermodynamic properties of air, 244-51
(fig. 93), chap. vi1, 269—300
see Liability diagrams, Tephigram
Environment, The liability of the, 214, chap.
viI, 269—300
Equilibrium theory of tides, 10
Equipotential surfaces, Maxwell’s represen-
tation, 366
Eriometer, 84
Evaporation, energy in comparison with solar
radiation, 103, 114, 191, 236
heat transferred by, 107, 108
in the free air, 326-31
in winds of long fetch, 349
molecular theory, 323
production of ions during, 389
Everdingen, E. van, propagation of sound,
44, 45, 47, 48
Exner, F., radiation, 119, 159, 160
Exner, F. M., conduction of heat by air, 309
Meteorologische Optik, 53, 87
pressure and solar radiation, 32
wave-motion at a discontinuity, 31
Explosions, investigation of sound of, 45
Silvertown, 37

Fabry, C., ozone, 184, 187

Fairgrieve, J., thunderstorms, 396

Faraday, Michael, electricity, 359, 360, 361,
362, 369, 394

Fata Morgana, 66 (fig. 35)

Ferrel, W., general circulation, 403

Field, J. H., superadiabatic lapse-rates, 305

Fizeau, H., velocity of light, 53

Fjeldstad, J. E., adiabatic equations, 251

Flammarion, C., inferior mirage, 65

Flower, W. D., terminal velocity of drops,

337
Fog, artificial clearing, 341

as a colloid, 341

association with superior mirage, 60—1

counterlapse of temperature in, 201 (fig.
83), 313

deposit of ice-particles from, 324

diffraction phenomena, 86

distinction of overcast sky and, 204, 409

diurnal variation of temperature in, 196
(fig. 80), 197

effect of solar radiation on, 189, 190

effect on colour of sun, 76

effect on effective radiation, 162

effect on potential gradient, 385

formation, by nocturnal radiation and
eddy-diffusion, 176, 342, 344-5, 353

formation in valleys, 345

nuclei, 330

reflexion of radiation, 139, 141

size of particles, 331, 332

supercooling of particles, 326

Fog-bow, 86

Fog-horns, 44, 51
Fohn, 318-9, 322, 354
Foley, A. L., and Souder, W. H., photo-
graphing sound-waves, 38 (fig. 16), 41
(fig. 18)
Forbes, G., dispersion at sunset, 68
Forbes, J. D., atmospheric optics, 53
air-mass and solar altitude, 121
Forecasting, from boiling of the sun’s limb
and scintillation, 6g
from changes in solar constant, 188
from cloud-forms, 355
from polarisation, 74
from swell, 18

" Forel, F. A., Fata Morgana, 66

Foucault, J. B. L., velocity of light, 54
Fourier’s theorem, 6
Fowle, F. E., absorption of radiation, 148,
153, 154, 156, 180
diffuse reflexion, 150-1
solar constant, 184
Volcanoes and Climate, 126
Fowler, A., ozone, 185
Frankenheim, M. L., convexion, 306
Franklin, Benjamin, lightning-rod, 394
Fresnel, A. J., theory of light, 40, 53, 81, 163
Friction, as the driving force of cumulative
convexion, 354
effect on relation of wind to pressure, 418
effect on sound-transmission, 37 (fig. 15)
production of electricity by, 358, 371, 372
Friction, internal, 4, 309
Frost, 175-6, 196, 324
Fujiwhara, S., audibility of sound, 48
glories, 86
Fulgurites, 395
Funke, A., solar radiation, 119

Galton, Sir Francis, adjustable whistle, 36
Garbett, L. G., 9
Gas-constant, effect of humidity, 216-7, 221,
227-8, 240-1, 245
Gaseous air, definition, 215
Gases, kinetic theory, 222, 223, 308
laws of, 216 et seq.
perfect, 220, 222, 225, 226
settlement in the stratosphere, 342
Gay-Lussac’s law, 216, 235
Geiger, H., size of molecules, 74
Geitel, H. F. K., and Elster, J., atmospheric
electricity, 362, 385, 389, 390
General circulation, chap. X, 398-422 (figs.
137-48)
Geoidal surface, 296
Geopotential or geodynamic height, 295-300
Georgii, W., solar radiation, 120
Gerdien, H., atmospheric electricity, 389, 390
Gerstner, F. J. von, sea-waves, 13, 14 (fig. 2)
Giblett, M. A., evaporation in winds of long
fetch, 349
radiative equilibrium, 181
terminal velocity of snow-flakes, 333
Glass, refractive index, 54 (fig. 27), 89
transmission of radiation, 157
Glatteis, 86, 326
Glazebrook, Sir Richard, g
Physical Optics, 6, 53
Gleitflichen, 305
Glories, 85-6
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Gockel, A., atmospheric electricity, 362
Gold, E., absorption of radiation by carbon
dioxide, 156
explanation of an isothermal stratosphere,
179, 181
rainfall as a criterion of convexion, 408
tropopause, 314
water-drops, 332
Gorczynski, L., pyrheliometer, 114, 115
solar radiation, 119
Gotz, F. W. P, ozone, 185, 187
reflective power of surfaces, 144
solar radiation, 119
Grass, emission of radiation, 141, 165-6
reflexion of radiation, 141-2, 144
Gravitation, as an advective influence, 399
analogy with radiation, 110
see Slope-effect
GRAVITY-WAVES IN WATER AND AIR, chap. 1,
10-34
definition, 11
orbits of particles, s, 14 (fig. 2)
Green auroral line, 102, 342
Green flash at sunrise and sunset, 67-8
Grey body, 154
comparison of atmosphere with, 180
comparison of water-vapour with, 154, 181
Ground-frost, definition and frequency, 175
Group-velocity, 15, 18
Guldberg, C. M., virtual temperature, 240

Hadfield, R. L., energy of waveg, 16
Hail, electric charge, 383
forces on, 338
formation in thunderstorms, 378
size of, 337-8
updraft required, 338
Hail-stage in adiabatic operations, 266, 268,
276
Hailstorms, economic importance of study of,

39
Haines, W. B, radiation instruments, 175
Haloes, 94-8 (fig. 45)
artificial, 945 (fig. 44)
as an index of ice-crystals, 87, 352
comparison with coronas, 83, 87
size of particles, 99, 331
Hand, I. F., blue-sky measurements, 73,
125
Hann, J., variation of vapour-pressure with
height, 178, 180
Hansky, A., solar radiation, 119
Harmonic analysis of wave-motion, 6, 12
Harrison, D. N., ultra-violet radiation and
ozone, 183, 187
Haward, H., lightning, 356 (fig. 123 ¢)
Haze, blue colouring of, 77
effect on effective radiation, 162
Heat, as a form of energy, 209-11, 266
as a mode of motion, 111, 205
capacity for, of air, ice, and water, 240
Carnot’s cycle, 232—4, 255—7
conduction of, in air, 309, 310
dynamical equivalent, 205, 211, 240, 267
flow across circles of latitude, 169, 181
rate of loss of, by earth, 167
Theory of, 207
transfer from earth to atmosphere, 105~7,
204

Heat—(contd.)
transformations of, 206, 209-10, 217-23,
224, 2256, 228-32, 264-6
units, 103, 210
see also Specific heat, Latent heat
Heat-balance of the atmosphere, 105-8, 169
Heat-engine, atmosphere as a, 103-8, 201-3,
233—4, 2527 ‘ ,
Heaviside layer, in relation with thunder-
storms, 383, 385
Height, expression of, for meteorological
purposes, 295
of isentropic surface, 260 (fig. 97), 261-3
(fig. 98) :
relation with geopotential, 297-8
relation with pressure, 7, 266 (fig. 99),
297-8, 320
representation on a tephigram, 246, 286-8
(figs. 108—9), 295—300 (figs. 116—7)
Helmbholtz, H., “Uber die Erhaltung der
Kraft,” 205
wave-motion in a discontinuity, 31, 349
Hercus, E. O., dynamical equivalent of heat,
211
Hergesell, H., radiation, 180
sound of explosions, 45, 47 (figs. 23—4), 48
variation of vapour-pressure with height,

178
Hertz, I—;., adiabatics for saturated air, 266,
282
Hettner, G., absorption of radiation, 148,
- 154-5 (fig. 75)
Hill, Leonard, kata-thermometer, 152
Hoar-frost, 176, 323-5
Hoelper, O., solar radiation, 119
Homén, T., terrestrial radiation, 159, 160
Homogeneous atmosphere, height, 55
Horizon, distance of visible, 57 (fig. 28)
false, formed by refraction, 57, 59, 63
(fig. 32), 67
slope of cloud-, 353
Human body as radiator, 152
Humboldt, A. von, breakers, 17
Humidity, definition of absolute and relative,
217
distribution over grass and moist soil, 325
(fig. 119)
effect on colour of the sky, 70, 73
effect on effective radiation, 162
effect on equations for gaseous air, 216~7,
227-8, 245
effect on refractive index, 67
effect on velocity of sound, 52
relation of condensation with, 73, 214, 330,
335
representation on a tephigram, 279-80 (fig.
103), 282, 294~5 (figs. 114-5)
see also Water-vapour
Humphreys, W. J., atmospheric optics, 53,
55, 65, 79, 74, 80, 89
auto-convexion, 306
climatic changes, 156
radiation and the stratosphere, 179, 182
sound, 36, 52
updraft required for hailstones, 338
volcanic eruptions and climaticchanges, 126
Hutton, C., theory of rain, 341
Huyghens, C., optics, 40-1, 53, 81, 82
Hydro-electrical machine, 359
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Hygrometer, dew-point, 324
hair, 323

Hygroscopic nuclei, 330, 335
effect on colour of the sky, 73

Ice, capacity for heat, 240
heat required to melt, 103
properties, 106
reflexion of radiation by, 142, 144
refractive index, 54 (fig. 27), 95
seasonal variation, 171
Ice-age, in relation with increase in solar
radiation, 189
Ice-crystals, clouds formed by, 87, 352, 353
form, g5
formation of snow-flakes from, 99
limiting velocity, 334
optical phenomena caused by, 86—7, g4-
100, 352
analogy with effect of prism, g5
analogy with reflexion from water our-
face, 97
diffraction, 86, 87
refraction, 9g6—7
size, 87, 95, 98~100, 326, 352
see also Rime
Ice-sheet, melting of lower layers, 105
Ice-storms, 86, 326
Idrac, P, cirrus cloud, 350
‘“If the earth went dry,” 199
Illumination, relative intensities of natural, 79
Indicator diagram, tephigram as an, 282
Inductance, 394
Induction, electrification by, 361
Infra-red rays, as a therapeutic agent, 178
photographs by, 77-8 (fig. 36 b)
Insolation, duration in different latitudes, 56,
see Radiation
Integration, spontaneous physical, 1901
Interferenc%of waves, 12, 24 (fig. 8), 81 (fig.
37), 82
International Commission for Exploration of
the Upper Air, adoption of geo-
potential, 296
international publication of data, 249, 274~5
(fig. 100)
sound of explosions, 45
International Commission for Solar Radia-
tion, 115
International Commission for Study of
Clouds, 351, 352
International Commission for Unification of
Physico-Chemical Symbols, xxi, xxii
International Meteorological Committee, 45
International Research Council, 48, 150
International symbols, xxi, 101
International Union for Geodesy .and Geo-
physics, 113, 329, 359
Inversion, see Counterlapse
Ionisation, 362
current, 387 (fig. 133 g)
sources of, 389
Tons, 361, 362
condensation on, 328, 329, 391
Iridescent clouds, 85 9 39
as an ifl;)dication of the age of clouds, 85,
33
as evidence of water-drops, 352
cause of colours, 78, 87

Isentropic conditions, convexion in, 256, 258,
303, 313, 347 o
see also Convective equilibrium
Isentropic lines, distribution from pole to
pole, 252-3 (fig. 95)
charts of, for N. hemisphere, 420-1 (fig.
149)
comparison with surface isotherms, 420
Isentropic operations, 221-3, 224, 225, 226
in cyclical transformations of energy, 228
et seq.
Isentropic surfaces, isentropes, 263
circulation and convexion of air in relation
to, 197, 255, 257-9, 263—4, 280, 301,
305, 316-7, 346, 352, 418, 422
cloud-formation in relation to, 263, 280,
281, 304-3, 346-7
computation of entropy, 420-1
computation of height, 259-63
deformations of, 264, 346—7
as a result of diurnal vanation, 264
as a result of orographic features, 318
as an indication of discontinuity, 259
association of disturbances with, 263
in cumulative convexion, 305
diurnal variation, 317, 420-1 (fig. 149)
energy in relation to, 280
height, 260 (fig. 97), 261-3 (fig. 98)
horizontality of isobars in, at 4 km, 261
identity of isobars, isotherms and isosteres
in, 260, 262, 263
identity with isobaric and isothermal sur-
face, 286—7 (fig. 108), 288, 300
intersection with the earth’s surface, see
Underworld
material for construction of maps of : mean
values, 3167, 420
synchronous, 261, 269—-70
perturbations of, 316
relation of rainfall to, 262-3 (fig. 98)
shape of normal, 263, 264, 316~7
shape of, over cyclonic depressions, 259-60
slope of, 260 (fig. 97), 263 (fig. 98), 280,
304, 312, 316, 317
study of meteorological phenomena in
relation to: diurnal and seasonal varia-
tion of wind, 317, 318
Foéhn winds, 318-9
land- and sea-breezes, 319
moticg)n of air over orographic features,
31
weather-maps on, 259-63 (figs. 97-8),

422
Islands, effect of solarisation, 321
effect on rainfall, 408
Isobars, relation of wind to, 410-1, 418
relation of advective and divective regions
to, 413-9 (figs. 137-48)
relation of, in the upper air, to surface iso-
therms, 420, 422
representation on an entropy-temperature
diagram, 231 (fig. 89)
representation on an isentropic surface,
2602 (figs. 97-8)
horizontality at 4 km, 261
identity with isotherms and isopycnics,
260—3
representation on a standard diagram, 244
(fig. 93), 247
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Isobars—(contd.)
apparent convergence at low tempera-
tures, 299-300 (fig. 117)
representation on weather-maps, 400-2
(figs. 134-5)
seasonal variation over the globe, 414—9
(figs. 137-48)
see also Pressure
Isopycnics, representation on an isentropic
surface, 260 (fig. 97), 262 (fig. 98)
Isostere, identity with isobars and isotherms
in an isentropic surface, 263
Isothermal lines for transition from steam to
water, 235-6 (fig. 9o)
Isothermal operations, 220-1, 225
change of entropy in, 220, 224, 263
in cyclical transformations of energy, 228-
234, 237
representation on an entropy—temperature
diagram, 231 (fig. 89)
representation on a pv-diagram, 228-30
(fig. 88), 235 (fig. 90)
Isotherms, distribution from pole to pole,
252-3 (fig. 95)
relation with upper air isobars, 420, 422
representation on an isentropic surface,
260-3 (figs. 97-8)
identity with isobars and isopycnics,
2603

Jeans, Sir J. H., “Report on radiation,” 113
Jeffreys, H., climatic changes, 189
symbols, xxi
tidal friction, 10
Jensen, Chr., polarisation, 74
Johnson, N. K., periodicity on a micro-baro-
gram, 29
temperature in the surface-layers, 203
Jones, R. L., energy of sound, 36
Joule, J. P., mechanical equivalent of heat, 205
Joule-Thomson process, comparison with
thermal convexion, 285

Kibhler, K., atmospheric electricity, 390
solar radiation, 119

Kalitin, N. N, solar radiation, 119, 126

Kaminsky, A., vapour-pressure, 178

Katabaticwinds,403,see Land- and sea-breezes

Kata-thermometer, 152

Katmai, eruption of, 126—9 (figs. 58-60), 160,
see Volcanoes

Kaye, G. W. C., Acoustics of Buildings, 37

Kaye, G. W. C,, and Laby, T. H., physical
constants, 310

Keen, B. A., temperature and radiation, 193

Kelvin, Lord, absolute scale of temperature,

22§
electricity, 367-8 (fig. 126), 373, 376, 395
vapour-pressure, 237-8, 335
Kennelly-Heaviside layer, 385
Kew Observatory, see Richmond
Kidson, E., bumpiness, 381
dust-particles, 329
Kimball, H. H., effect of clouds on radiation,
136-7 (fig. 69), 138—9
effect of dust on radiation, 127 (fig. 59)
sky-radiation, 79, 1335
solar radiation, 113, 116, 119, 132-3, 149
(fig. 73), 177, 191

SMM III

Kinetic theory of gases, 222, 223, 308

King, L. V., scattering of light, 151

Kirchhoff, G., law of exchanges, 111

Klydonograph, 394

Kneen, R. A.. mirage, 63 (fig. 32)

Knudsen, M., absorption by water, 156

Kohler, H., condensation and salt-nuclei,
326, 329, 330, 331, 332. 339, 342

formula for diffraction, 87
Kohlrausch, K. W. F., atmospheric electricity,

390
Koppen, W., commemoration volume, 329
importance of surface-layers, 256
Krakatoa, eruption, coronas and size of
particles, 83-4, 333
Kriimmel, O., oceanography, 16, 191
Kundt, A., velocity of sound, 36

Laby, T. H., dynamical equivalent of heat,
211
Lamb, H., atmospheric oscillations, 31
Hydrodynanucs, 13
Lambert, J. H., cosine law of absorption, 154
Land-area, seasonal variation, 171
Land- and sea-breezes, 319-21, 403
Lange, F., lightning, 395
Langley, S. P., solar radiation, 146 (fig. 72),
148, 150
Laplace, P. S., air-mass and solar altitude,
121
relation of pressure and height, 102, 297,
320
velocity of sound, 35
Lapse-rate, see Temperature
Larden, W., glories, 85
Latent heat, 222
influence in pure vapour and in moist air,
235-6
numerical importance, 103, 236, 238, 240,
267, 313
Latham, W., atmospherical refraction, 59
Lawrence, ]., ozone, 183
Lempfert, R. G. K., 9
Life History, 311
Lenard, 8P.,water-drops, 331,332,334,336-7,
380
Lenticular clouds, 3545
as a result of motion along isentropes, 318,
342, 346 .
experimental illustration, 350 (fig. 122)
Leslie, Sir John, radiation, 188
Level surfaces, 296
Ley, Clement, clouds, 355
L1ABILITY OF THE ENVIRONMENT, THE, chap.
viI, 269—300
Liabilitysof the atmosphere, definition, 213—4,
280
diagrams, 259, 270
examples, 277 (fig. 102), 279 (fig. 103),
280, 283—4 (figs. 104-7), 288 (fig. 109),
291 (figs. 110-2), 2945 (figs. 114~5)
expr%ssi(;n of height on, 295-300 (figs.
116—7
difference for dry and saturated air, 278
effect of humidity on liquidation, 279, 284,
397
normal, in summer and winter, 285~7 (fig.

108)
Lift-effort, 296, 297
28
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Light, analogy of effect of atmosphere and
prism, 57-8, 63
bibliography, 53
comparison with other forms of wave-
motion, 3
diffraction, 8o, 81-7, 352
dispersion, 54, 67-8
effect of snow and ice-crystals, g4—100, 352
effect of solid and liquid particles, 70-80
effect of water-drops, 81-94
interference, 12, 81-2 (fig. 37)
orbits of particles, 4
polarisation, 4-5, 73-4, 75
range of wave-length, 3, 53, 74
rectilinear propagation, 6
reflexion, 64, 70, 78, 174, see also Radiation
refraction, by the atmosphere, 54—70
by particles, 88-93, 94—100
scattering and diffuse reflexion, 70-80o (fig.
36), 93
transmission through a sphere, 89 (fig. 39)
unduslatory and corpuscular theories, 3, 5-6,
1
units for wave-length, 53
velocity of travel, 3, 35, 53—4
Lightning, 360, 365
artificial production, 367, 369, 395
association with line-squalls, 396
changes of potential caused by, 373, 384,
386-7 (fig. 133) =~
comparison with flowing river, 365, 374
(figs. 127-8)
conduction of, 394
critical field for, 357, 360, 369, 389
distribution in thunderstorms, 379 (fig.
130)
electric moment, 357, 370, 388
electricity discharged by, 369, 370, 388—9
energy of, 16, 43, 284, 357, 393, 397
fulgurites, 395
globe, 393
identity with electricity, 394
interval between flashes, 375, 388
length of flash, 44, 388, 392—3
nature of discharge, 395
photographs, 356 (fig. 123), 374-5 (figs.
128-30)
production by breaking drops, 359, 380,383
progress of, 374
protection against, 367, 393—5
repetition along the same path, 356 (fig.
123 d), 374 (fig. 129 ¢)
surges produced by, 394
types of, 360, 365, 380, 388, 393
utilisation, 395
Lightning-conductors, 393—4
Lindemann, F. A., meteors, 48
Lindenberg, duration of twilight, 79
radiation, 124, 133, 180
variatiosn of vapour-pressure with height,
1
Lindholm, F., radiation, 119
Line-squall, analogy with breaking-waves, 27
(fig. 11)
association of lightning with, 396
development of wave by, 19
Linke, F., colour of the sky, 73
solar radiation, 119, 120
Linss, W., electricity of rain, 389, 390

Lockyer, W. J. S., lightning, 356 (fig. 123 €);
374 (figs. 127-8)
Lodge, Sir Oliver, analogy of charged clouds,
364,394 .
electrical precipitation, 341
Loesche, P., dew, 324
Logarithmic law, examples in nature, 7
absorption, 147
diminution of amplitude with depth, 17
relation of entropy and other elements,
7, 2467, 205 ,
relation of pressure and height, 7, 320
vapour-pressure and temperature, 238—9
(fig. 92) .
relation with cyclic change, 7
Logarithmic scales, 246 (tig. 94), 275-6 (fig.
101)
Lommel, E., glory, 86
Looming, 57-63
Lo Surdo, A., terrestrial radiation, 159, 160
Liideling, G., condensation and dust, 329
Lummer, O., black-body radiation, 145 (fig.
71)
Lunar corona, 82-4
Lunar tide, 10 (fig. 1)
Lunelund, H., solar radiation, 120

McAdie, A., clouds and fogs, 345
energy of lightning, 357
ice-storms, 326
symbols, xxi, xxii
M’Clelland, J. A., atmospheric electricity,

390
McConnel, J. C., iridescent clouds, 87
McLennan, J. C., auroral light, 102
Magnetic storms and aurora, I10I
Mallock, A., artificial mirage, 61-3 (figs. 30-1)

tides, 10
Malmgren, F., sea-ice, 106
Mammato-cumulus cloud, 306, 348
Margules, M., diurnal wave of pressure, 34
Marten, W., solar radiation, 119
Martens, F. F., polarised light, 73
Martin, R. H., hailstones, 338
Marvin, C. F., geoidal slope, 296
pyrheliometer, 114
Mascart, E., optics, 53
Mass, conservation, 205—7
Mathias, E., atmospheric electricity, 377, 392,
393,394,395 .
Matteuzzi, L., periodicity in pressure, 32
Maud, S.S., 106
Maurain, Ch., composition of upper atmo-
sphere, 102
sound of explosions, 45-7 (fig. 22)
Maurer, J., terrestrial radiation, 159, 160
Maury, J. F., general circulation, 403
Maxwell, J. Clerk, diagrammatic methods,
207, 213
diffusion, conductivity and viscosity, 308,
309, 310
electricity, 357, 360, 366
Theory of Heat, 207, 223, 230, 235 (fig. 90),

335
Mecke, R., diffraction, 87
Medicine, analogy of meteorology and, 1
Megatemperature, 227, 275
Melander, G., nuclei, 76, 328, 329
Melloni, M., nocturnal cooling, 188
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Meteorite, as the cause of oscillations of pres-
sure, 30
Meteorographs, methods of reduction, 297-8
Meteorological laboratory, necessity for,
3901
Meteors, as an indication of temperature, 48,
182
Michelson, A. A, velocity of light, 54
Michelson, W. A., actinometer, 114, 115
Microbarograph, analogy of breaking waves,
27 (fig. 11)
oscillations, 29, 30, 302
Miller, E. R., clouds and radiation, 138-9
pyrheliometers, 130
Millikan, R. A., cosmic rays, 103
Milne, E. A., radiative equilibrium, 180
Minasi, P. Antonio, Fata Morgana, 66 (fig.
35)
Minimum deviation, 91, 92-3 (fig. 42), 94
. (fig.43)
Mirage, analogy with sound-phenomena, 52
artificial, 61-3 (fig. 30), 65
as evidence of stability and instability, 65,

67
inferior, 64—6
lapse-rates favourable for, 6o-1, 64, 199,

305

localities favourable for, 63, 65

superior, 5763

transition from inferior to superior, 66—7
Mistpoeffers, 52
Mixing, by eddy-convexion, 349, 353

cooling by, 342—4 (fig. 120)

in penetrative convexion, 284, 307, 381
Mock moons, 94, 97
Mock suns and mock sun ring, 94, 96—7 (fig.

45)
Modulus of decay, 25
Mohn, H., virtual temperature, 240
Molecular scattering, 72, 146, 150—2
Molecules, aggregation, 352
dissociation, 361
electrification, 363, 364
kinetic energy, 222, 308
properties, 308
size, 74
speed of motion, 111
Mollweide’s projection, vi, 411
Monsoons, 403
Moon, albedo, 143, see Lunar
Moonlight, intensity, 79
Moore, A. F., clouds and radiation, 139
Mountains, crossing of, by air, 318, 3 54
diurnal variation of temperature on, 196
(fig. 80)
effect of radiation on, 200-1 (fig. 82)
Mt Wilson, effective radiation, 161—2
solar radiation, direct and diffuse, 134, 133,
149, 150-2 (fig. 74)
Myrbach-Rheinfeld, O., solar radiation, 119

Nansen, F., First Crossing of Greenland, 105

Nebula, 71, 73, 77, 330,
Necker, Prof., 717 3% 355

Neuhaus, E., prognostic meanings of clouds,

355 .

Neuhoff, 0., saturation adiabatics, 243, 248,
249, 250, 266-8 (fig. 99), 282

Neutral points of polarisation, 73

Newton, Sir Isaac, dispersion of light, 81
gravitation, 110
rate of cooling, 112
velocity of sound, 35
Nichols, E. L., transmission of radiation by
water, 156—7
Nimbus, 88 (fig. 38), 93
Nitrogen, as an absorbing agent, 155
Nocturnal radiation, 158, see Radiation
Nodal waves, 22-3 (fig. 7), 33 (fig. 14)
determination of velocity of sound by, 35
Nolan, J. J., atmospheric electricity, 390
size of raindrops, 332
Normand, C. W. B., wet-bulb temperatures,

322
North Atlantic, rainfall data, 409
rollers and NW storms, 17
sea- and air-temperature, 409
tephigram, 286—7 (fig. 108)
Noto, H., thunderclouds, 383
Nuclei, catalytic action, 281—2
effect on colour of the sky. 73, 76
hygroscopic, 73, 339, 335
numbers, 327
separation by air-eddies, 331
size, 74, 330~1, 333, 335
types, 76, 327-30, 352, 391-2
see Dust
Nukiyama, D., thunderclouds, 383

Observations, grouping of, 182
Obstacles, effect on air-motion, 30, 318, 354
effect on sound, 36, 37 (fig. 15)
effect on wave-motion, 20-25
Okada, T., solar radiation, 120
Optical phenomena, analogies with wave-
motion, 4, I1
Optics, atmospheric, chap. 111, 53—102
Orbis terrarum, divisions, 398, 4119
Orbits of particles in wave-motion, 4, 13, 14
(Bg. 2), 15, 22, 23, 35
effect of polarisation, 5
variation with depth, 17
Orkisz, H., solar radiation, 119
Orographic features, effect on air-motion, 30,
318,354
effect on oscillations of pressure, 33
importance in general circulation, 404
importance in study of advective influences,
402
relation of isentropic surfaces to, 318
Orographic rainfall, 318, 408—9
Overcast sky, difference of fog and, 204, 409
effect on long-wave radiation, 162, 166
effect on short-wave radiation, 137 (fig. 69),
139, 140, 142
intensity of illumination, 79
Overworld, 316-8, 421
Owens, J. S., dust, 74, 77, 328, 330
hygroscopic nuclei, 330
Oxygen, absorption of solar radiation, 148, 150
absorption of long-wave radiation, 155
existence of, at great heights, 102
relation with ozone, 182-3, 185
Ozone, absorption of long-wave radiation, 104
(fig. 49), 147, 153, 154
absorption of short-wave radiation, 146
150, 183, 184
agencies for formation, 182—3, 185

’

28-2
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Ozone—(contd.)

correlation with other elements, 185-7 (fig.
76), 351

effect of dust, 185

energy of formation, 183

high temperature associated with, 182

instruments for measurement, 183

measures of, 183—7

relation with ultra-violet radiation, 150,
1834, 185

seasonal variation, 186, 187

Paraselenae, 94, 97
Parhelia, 94, 96~7 (fig. 45)
Paris, A., height of waves, 18, 19
Particles, effect of solid and liquid, on light,
7080, 150—2
measurement of diameter, 84
size, for colloids, 332, 341
for coronas, 82—4, 331
for scattering, 74, 75, 77
Patterson, J., solar radiation, 119
Pavlovsk, solar radiation, 133, 134 (fig. 64),

193
effect of dust, 126 (fig. §8)
relation with vapour-pressure and rain-
fall, 125 (fig. 57)
tephigram, 286—7 (fig. 108), 290
Peppler, A.and W, radiation, 119, 120 (fig. 51)
Period of waves, 13, 15, 19
Periodicity in barograms, 28-9, 349-50
in pressure, 32—4 (fig. 14), 350
Perlewitz, P., solar radiation, 120
Pernter, J. M., ice and snow-crystals, 87, 99
(fig. 47), 100
Meteorologische Optik, 53, 56, 59, 60, 66
. (fig. 35), 88, 96
size of dust-particles, 74, 333
terrestrial radiation, 159, 160
Petit, A. T., rate of cooling, 112
Phillips, C. E. S., electrification of sand, 372
Physical constants for air and water-vapour,
240-3, 2667
Physical liability, 213—4, see Liability
Physical Society, Physico-Chemical Symbols,
xx1, XXii
Physics, relation of meteorology and, 1
Pick, W. H., fog in unsaturated air, 330
Pickel, R. H., lightning, 356 (fig. 123 b)
Planck, M., law of radiation, 1123, 168, 169
Planets, albedo, 143
Platania, G., solar radiation, 119
Poisson, S. D., undulatory theory of light, 4¢
Polar front, slope of, 349
theory of cyclones, 31
Polarisation of light, 4-s, 7, 73—4, 75
predictions from measures of, 74
relation with rainfall, etc., 125
Polarity, electric, of thunderclouds, 383
Polish, effect on reflexion, 168
Pollet, H., electricity and dust-storms, 372
Potential, electric, changes in neighbourhood
of locomotive, 373
difference between surface and upper air,
394~ . .
Potential-gradient, associated with showers
and thunderstorms, 385-8 (fig. 133)
effect of clouds and rain, 385
effect of dust, 372, 376

Potential-gradient—(contd.)
effect of ground-fog, 385
effect of waterfalls, 372
general phenomena in the surface-layers,

373
value for point-discharges, 369, 389
variations of, 372
during thunderstorms, 373, 384-8 (fig.
133)
Potential pressure, relation with entropy and
potential temperature, 227
Potential temperature, as a coordinate of the
tephigram, 275, 282
computation from pressure and tempera-
ture, 227
relation with entropy, 227
Power, units, 209, 210
Poynting, J. H., rectilinear propagation, 111
sound, 35
Precipitation, see Rainfall
Pressure, adiabatic relation with temperature,
226
at 9 km, 315
as specification of advective influence, 399
balance of wind and gradient of, 321
control of surface, by pressure at g km, 315
cooling and condensation caused by re-
duction of, 346—7, 351
correlation coefficients, ozone, 186, 351
upper air, 315, 351
distribution at the surface, contrast of N.
Atlantic and N. Pacific “lows,”” 412
relation of circulation to, 410-1, 422
seasonal variation, 414—9 (figs. 137—48)
distribution in the upper air, comparison
with isentropes, 420
diurnal waves, 34
formation of low, by solarisation, 321
indication of low, in upper air of polar
regions, 285 (fig. 108)
interpretation on kinetic theory, 308
law of partial, 216
minor fluctuations, 27
neglect of vertical motion in measurement
of, 215
oscillations, 289, 30, 32—4 (fig. 14), 349-50
potential, 227
production of sea wave by increase of, 19
relation of, at the tropopause, with thermal
convexion, 186
relation with entropy, 7, 197, 224, 227, 230,
247, 265, 271-3, 275-6 (fig. 101)
relation with ozone, 185—7 (fig. 76)
relation with temperature and volume,
216—7, 225 et seq.
representation on entropy-temperature dia-
grams, 244-8 (fig. 93), 299300 (fig.

117
scales for, 246 (fig. 94), 2756 (fig. 101)
representation on weather-maps, 4o00-1
(figs. 134-5)
semi-diurnal wave, 34
standard deviations, 186
standard for potential temperature, 227
thermodynamical relationships, 208, 216—7,
. 224-34
variation with height, 7, 266 (fig. 99), 297,
320
see also Isobars
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Pressure-volume diagrams, 209 (fig. 85)
isothermal lines for steam, 235 (fig. 90)
representation of isothermal and adiabatic

changes on, 228-30 (fig. 88)

Preston, T., The Theory of Heat, 223

Prévost, P., theory of exchanges, 111

Pringsheim, E., black-body radiation, 145
_(fig.70)

Prism, deviation of light by, 94 (fig. 43), 95

(fig. 44)

Proudman, J., “tidal” wave, 19

Pseudo-adiabatic lines, 244, 250, 267

Pyranometers, 129—30

Pyrgeometer, 160

Pyrheliometer, 114, 115

Quantum theory of radiation, 112—3
Quervain, A. de, audibility of sound, 48
Quiescent atmosphere, postulate of, 215-6
““Quietness of City Offices,” 37

RADIATION AND ITS PROBLEMS, chap. 1v, 103—
170
Radiation, absorption, laws of, 112, 146-8,

181
absorption of long waves, 104 (fig. 49), 147,
153-7, 170, 180, 181—2
in the stratosphere, 181
absorption of short waves, 53, 104 (fig. 49),
144, 146-7, 148-50 (fig. 73), 1512,
183, 191
achievement of the physical study of,
168—70
an author’s questions, 203—4
analysis according to wave-length, 145-58
Angstrém’s study of long wave, 159-62,
200-1
association with study of conduction, and
diffusion, 308
atmospheric, 158-67, 179
balance of incoming and outgoing, 105-8,
169, 203
Dines’s estimates, 107
Simpson’s computations, 105, 155, 159,
169, 181—2
balloon observations, 117, 143
bibliography, 119—20
black-body, 112, see Black body
black-body temperature equivalent to solar
radiation at different altitudes, 113,

190
Bouguer’s law of absorption, 77, 93, 147,
148, 157

controlling influences of, chap. v, 171-204

correlation of long-wave, with temperature
and vapour-pressure, 164

daily receipt at the confines of the atmo-
sphere, 107, 113—4, 191

deﬁcieglcy of information, 169, 170, 173,
182

dependence of emission on temperature,
109—-10 (see Stefan’s law)

Dines’s results, 140—2, 163—7, 170, 190

discussion of the stratosphere on basis of
radiative equilibrium, 178-82

diurnal variation, of long waves, 160; of
short waves, 121—5 (figs. 52-6), 134
(ﬁg- 64), 136 (figs. 65-8), 192-3 (fig.
77

Radiation—(contd.)
effect of clouds, on long-wave radiation,
154, 160, 162, 163, 165—7, 170, 190;
on short-wave radiation, 71, 79, 93,
135-7 (figs. 65—9), 138 (fig. 70), 139~
143, 190, 192-3 (fig. 77), 346
effect of dust and haze on long waves, 162;
on short waves, 125, 126—9 (figs. 58—
60), 135, 136, 141, 150-1, 170
effect of humidity and rainfall on short
wave, 125 (fig. 57)
effect of temperature and humidity on long
wave, 161-2, 164, 167, 170, 200-1
(fig. 82)
effect on cloud and fog, 171, 189—90, 346
effect on transmission of sound, 52
effective, 158-63, 166—7
equivalent black-body temperatures of the
earth and sky, 140-1, 163, 164, 1656,
170, 190
equivalent loss of mass from the sun, 206
equivalents in other forms of energy, 103,
114, 191
forecasting by changes of solar constant, 188
Fresnel’s formula for reflexion, 163
from a dry atmosphere, 162
from the upper atmosphere, 162, 163, 164,
170
from clouds, short waves, 138-40, 142;
long waves, 162, 166, 169, 204
from dust, 169—70
from grass, 165, 166
from snow, 167
from water, 108, 162-3, 165, 167
human body as a radiator, 152
influence on weather and climate, chap. v,
171-204
infra-red as a therapeutic agent, 178
in relation to atmospheric structure, 178-87
instruments, 114—5, 129—30, I40-I, I59,
160, 165, 172—7, 188, 203
integrated effect, 203
International Commission, 115
irreversible changes, during passage through
the atmosphere, 108
Kirchhoff’s law, 111
laws of, 111-3, 146-8, 181
maximum values of intensity of solar (at
127 stations), 117-20
meteorological effects of, 204
anabatic and katabatic winds, 194, 196,
204, 259, 319-21, 403
cloud, 345-6, 355
dew, 188, 324
diurnal variation of temperature, 19o-
200, 292, 347
fog, 176, 3445
liquidation of liability, 281
seasonal variation of ice, 171
methods of representation, 116
monthly values of solar, 1883-1923, 127
(fig. 59)
nature of, 108—9
nocturnal, 158
Planck’s quantum theory, 112—3
Rayleisgh’s law of scattering, 72, 77, 151,
184
rectilinear propagation, 110-1
reflexion, scattering, g.v.
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Radiation—(contd.)
relation of duration of sunshine with total,

177
relation with thunderstorms, 137, 164
retrospective summary, 168—70
seasonal variation, of long-wave radiation,
161, 166 ; of short-wave radiation, 120
(Davos, Feldberg, Karlsruhe, Pots-
dam, St Blasien) (fig. 51), 121—5 (Santa
Fe, Lincoln, Madison, Washington,
Davos, Taunus, Potsdam, Kolberg,
Naples, Batavia, Tenerife, Pavlovsk)
(figs. 52—7), 126 (Pavlovsk) (fig. 58),
131—4 (Stockholm, Havana, Washing-
ton, New York, Lincoln, Loureng¢o
Marques, Chicago, Toronto, South
Kensington, Rothamsted, Johannes-
burg, Sloutzk) (figs. 61-4), 136
(Madison, Davos) (figs. 65-8), 142,189
simulation of effects of, 201, 202
sky, 127-42, 149 (fig. 73)
solar and terrestrial range of wave-lengths,
104 (fig. 49), 109
solar constant, 103, 107, 115-6, 188—9
solar intensity, 104 (fig. 49), 116-29, 146
(fig. 72), 149-50 (fig. 73)
sources of long-wave, 162
Stefan6’s law, 112-3, 140, 145, 160, 165, 167,
169
stratosphere as a radiator, and absorber,
159, 181
radiation regarded as negligible, 180
terrestrial, 158—9, 165—7, 169
total solar, 129-33
ultra-violet, ¢.v.
units, 103, 157-8, 171
universal, 110-1
variability of daily values, Pavlovsk, 126
(fig. 58), Kensington and Richmond,
128 (fig. 60), 135
variation of colour after passage through
the atmosphere, 107, 149, 168—9
variation of scattering with zenith angle,
138, 141, 142
variation with air-mass and solar altitude,
121-4 (figs. 53-6), 134, 135, 141, 149
(fig.73) ,
variation with height of station, of long-
wave (effective), 162
of diffuse short-wave, 134-5
of direct short-wave, 120 (fig. 51)
velocity of transmission, 109
visibility of, 149 (fig. 73)
wave-length of maximum energy of solar
and terrestrial, 145
Wien’s law, 113, 145, 168
Radio-integrator, 174
Radioactivity, 106
Rain, amount in suspension as water-vapour,
213, 408
as a cause of discontinuity, 28
effect on audibility of sound, 51
effect on potential-gradient, 385, 386—7
(figs. 133 b, d, 8)
electrification of, 372, 379 (fig. 132), 380,
385, 38990
reduction of visibility by, 93
relation of dust-content and, 125
Rainbows, 88-93 (figs. 38—42)

Raindrops, 334—42
action of electricity on, 340-2, see Rain
breaking of, 337, 378, 380
coalescence, 332, 339—49, 392
forces on, 338
formation, 335, 339
freezing, 86—7
paths of, in thunderclouds, 377-8 (fig. 131)
rate of fall, 334, 336
reflexion and refraction, see Rainbows
size, 88, 326, 332, 334-5, 337, 338
supercooling, 32
see also Water-drops
Rainfall, artificial control, 341
as a criterion of advective and divective
regions, 404—10
comparison with cloud-amount, 409,
411-2
conversion of frequency and amount, 409
effect of coast-line, 312
electrical effects, 385
energy in comparison with solar radiation,
103, 114, 191
formation by convergence, 311 (fig. 118)
formation by eddy-motion, 350
maximum for a given temperature, 408
minimum temperature observed during, 326
observations over the sea, 408—9
orographic, 318, 408—9
regions of heavy, 405
relation with isentropic surface, 262-3 (fig.
98)v 301
seasonal variation, 405-7 (fig. 136), 4149
_ (figs. 137-48) .
in relation to solar radiation, 125 (fig. 57)
thermal energy of, 213
weight of, 213
see also Advective and Divective regions
Rain-stage of adiabatic changes, 266—7
Ramanathan, K. R., normals of temperature
and potential temperature, 253
Rankine, W. J. M., sea-waves, 14
Rayleigh, third Lord, acoustic analogy of
Huyghens’ zones, 40
astronomical refraction, 55
audibility of fog-signal, 44
convection currents, 306, 348
effect of electrification on water-drops,
339-40
polarisation, 73
reflexion from rough surfaces, 168
semi-diurnal wave of pressure, 34
theory of scattering, 72, 77, 151, 184
wave-velocity and group-velocity, 18
Ravleigh, fourth Lord, auroral light, 102
colour of the sky, 72
ozone, 185
Reflexion of aether-waves, 78
at the surface of a sphere, 89 (fig. 39)
by different surfaces, 144
by grass, 141-2, 144
by snow, 112, 143—4, 167
by water, 108, 144, 157, 163, 167
Dines’s estimates, 107
effect of state of surface, 168
effect of wave-length, 112, 157
Fresnel’s formula, 163
optical phenomena, 88-93, 94, 97-8
see also Scattering
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Reflexion of sound, 36, 38—9 (figs. 16-7), 49
(fig. 25)
Reflexion of water-waves, 22-3, 24 (fig. 8)
Refraction, Fresnel’s formula, 163
law of, 40, 54, 55, 90
Refraction of light, 55—70, 88-100
astronomical, 55-6
dispersion, 54, 67-8
determination of lapse-rate by, 67
effect on apparent altitude of sun, 55, 56,

59, 60
index of, 54 (fig. 27), 55, 67, 89, 92, 109
optical results produced in the atmo-
sphere, by variations of density:
contraction of the sun, 69
extension of daylight, 55-6
looming and mirage, 57-67
scintillation, 68—9
shape of the sky, 69—70
by solid and liquid particles:
haloes, 94—100, 352
rainbow, 88—93
relation with density and temperature,
536, 58, 60, 67, 68
Refraction of sound, 38 (fig. 17), 39—40
in the atmosphere, 42 (fig. 19), 43 (fig. 20),
. 44, 48-50,
Regiones intervenientes, 404, 410, 418
Regnault, V., dew-point, 323
Relative humidity, 214-5, 217, see Humidity
Relativity of motion, 2067
Réseau Mondial, 316, 406—7 (fig. 136), 420-1
. (fig. 149)
Resilience, 30, 302, 307, 312-3, 350
Resistance of air, see Viscosity
Respighi, L., scintillation, 68
Reversibility of thermodynamic processes,
233, 244, 250-1, 267
Reynolds, Osborne, refraction of sound, 51-2
wave-velocity and group-velocity, 18
Riced, A., solar radiation, 119
Richardson, L. F., eddy-diffusion, 353
opacity of cloud, 93
radiation, 140, 165
radiative properties of snow, 167
reflectivity, 78, 144
size of cloud-particles, 331
symbols, xxi, xxii
viscosity, 307, 309
Richardson, O. W., quantum value, 112
Richmond, Kew Observatory, clearing of sky
at night, 189, 346
daily values of solar radiation, 128 (fig. 60),
129
diurnal variation of temperature, 193 (fig. 78)
Rime, 323-5
Ripples, 12
Rivers in Greenland, persistent flow in
winter, 105
Robitzsch, M., solar radiation, 119, 124
Rock-salt, transparency, 112
Rollers, 16-17
Rotational motion, 13
Rotch, A. L., 188
Rothamsted, radiation and temperature,192—3
(fig. 77) -
seasonal variation of radiation, 133 (fig. 63)
sunshine and solar radiation, 177
Rudge, W. A. D, electrification of dust, 371—2

Russell, H. C., lightning, 356 (fig. 123 a

Russell, J. Scott, “Report on Waves,” 13—
14 (fig. 2), 2021 (figs. 3-6), 26 (fig. 10),

30
Rutherford, Sir E., size of molecules, 74

St Elmo’s fire, 373, 376, 389
St Helena, rollers, 16
Salisbury, Marquits of, aether, 3
Salt-particles, condensation, 329, 332
Sand, electrification, 359, 372
Saturation adiabatics, evaluation on an
entropy-temperature diagram, 244
. (fig. 93), 248-51
irreversible, 27
Neuhoff’s treatment, 266—8 (fig. 99), 282
Savart, F., polarised light, 73
Scattering of aether waves, 70-80, 131-5,
138-44, 1502
as a cause of twilight, 78-80
as an explanation of the colour of the sky,
72-7, 80, 150
by air, 143
by cloud, 71, 76, 77, 79, 93, 138 (fig. 70),
141, 142-3, 150, 190, 346
by dust and other particles, 71,72-3, 75,76,
77, 126-9, 150-2
direction of maximum, 8o
dissipation of energy by, 77-8
laws of, 72, 77, 150-2
molecular, 70, 72, 150-2
size of particles, 74, 75, 77, 150-1
sky-radiation, 127—42, 149 (fig. 73)
variation with wave-length, 77-8 (fig. 36),
150-1
see also Radiation, Reflexion
Schaefer, C., absorption by carbon dioxide,

15
Schindelhauer, F., electricity of rain, 390
Schmauss, A., colloids, 341
Schmidt, W., absorption of radiation by

water, 156

coalescence of drops, 332, 339
dust-counts, 327
Schofield, F. H., thermal conductivity, 310
Schonland, B. F. J., lightning, 380
Schott, Gerh., temperature of sea-water,

191
Schuster, Sir Arthur, optics, 53, 72, 73, 151—2
Schwarzschild, K., radiative equilibrium, 179
Scintillation of the stars, 68—9
Scoresby, W., refraction, 60
waves, 19
Scott, R. F., Antarctic expedition, 173
Sea, as a resilient surface, 30
conduction of heat from, to the air, 106
electrification of spray, 365
reflexion of light from, 97
temperature of water in relation to radia-
tion, 191
Sea-breezes, 319-21
Sea-ice, 106
Seasonal variation, advective and divective
regions, 411-8 (figs. 137-48)
air-mass over a hemisphere, 413
area of ice, 171
barometric conditions, 17 1-2
frequency of ground-frost, 175
long-wave radiation, 161, 166
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Seasonal variation—(contd.)
ozone, 186, 187
pressure, 414-9 (figs. 137-48)
rainfallé405—7 (fig. 136), 414-9 (figs. 137~
1

solar radiation, 120 (fig. 51), 121—5 (figs.
52-7), 131—4 (figs. 61—4), 136 (figs.
65-8), 142, 189
temperature conditions in the lower layers,
290
Secular cooling of the earth, 106
Seismic waves, 16
Shadow bands, 69
Shadow of the earth, 8o
Shadows, explanation of colour, 76
Shaw, P. E., electricity of blown particles, 372
Shimmering, 65
SIDE-LIGHT ON CONVEXION AND CLOUD, chap.
VIII, 301-55
Silver, electrochemical equivalent, 369
radiative properties, 167
Simpson, G. C., atmospheric electricity and
thunderstorms, 358-9, 376-8o (figs.
131-2), 383, 389, 390, 391
clouds in the Antarctic, 355
colloids, 352
coronae and iridescent clouds, 86
effect of snow on Antarctic climate, 167
radiation, 105, 143, 154-5 (fig. 75), 159,
169, 181-2, 189
uniformity of temperature at 20 km, 283
water in the atmosphere, 326 ’
Skinner, Sidney, 9
artificial fulgurite, 395
drosometer, 188
scattering of light, 71
Sky, colour, 70, 726, 80, 126, 150-2
intensity of light, 79
polarisation of light, 73
shape, 69-70
see also Radiation, sky; Clouds
Sky-searching for long waves, 163—7
for short waves, 1402
Slip surfaces, 3053
Slope-effect, 196, 204, 255, 259, 319—20, 403
Smith, Kingsford, bumpiness, 381
Smithsonian Institution, standard scale for a
black body, 1145
Smithsonian Physical Tables, 112, 121, 143,
157
Smoke, absorption of ultra-violet radiation,
177
as a colloid, 341
colour, 77
effect on sky-radiation, 135
rate of settlement, 333
size and nature of particles, 74, 77, 339, 333
see also Dust
Snow, radiative properties, 112, 129, 142,
143, 144, 167
Snow-crystals and snow-flakes, coalescence,

339

electrification, 358, 371, 376

optical phenomena caused by, 94—100

photographs, 98—9 (figs. 46-7)

size, 98—9, 100, 331

terminal velocity, 333

Snow-stage, in adiabatic operations, 266,

26

Solar altitude, effect on radiation from sun and
sky, 121-4 (figs. 53-6), 134, 135, 141,
149 (fig. 73)
relation of air-mass and, 121
relation with time of day, 123 (figs. 53-6),
134 (fig. 64), 136 (figs. 65-8)
Solar constant, 115-6
method of evaluation, 148, 184
numerical value, 103, 107
relation af weather to changes of, 188
variations, 103, 116, 188—9
Solar corona, 82—4
Solar relationships, Commission on, 48
Solar spectrum, 146 (fig. 72), 149 (fig. 73)
absorption bands, 104 (fig. 49), 146 (fig.
72), 148
distribution of energy in, 145
importance of ultra-violet, 177-8
limits of, 153
Somervell, T. H., blue shadows, 77
Somerville, J. J., rime, 324
Souder, W. H., photography of sound-waves,
38 (fig. 16), 41 (fig. 18)
SounD-WavEs, chap. 11, 35-52
Sound, as a divining rod of atmospheric
structure, 36, 48
as an example of wave-motion, 2—3
comparison with light, 3, 35, 52
deformation of waves in thunderstorms,

393

diffraction, 36, 40—1 (fig. 18)

distance of audibility, 447, 51

effect of cloud and rain on audibility, 51

effect of height on audibility, 42-3, 52

effect on transmission, composition of the
atmosphere, 48

effect on transmission, humidity, 52

effect on transmission, obstacles, 36, 37
(fig. 15)

effect on transmission, temperature, 38-40,
42 (fig. 19), 44 (fig. 21), 48-50 (figs.
25—6)) 51, 52

effect on transmission, wind, 42-3 (fig. 20),

4
energy, 36, 44

nature of waves, 45

of meteorological origin, 52

orbits of particles, 4, 35

path in the upper air, 50 (fig. 26)
photographing, 38 (fig. 16), 41 (fig. 18)
range of wave-length and frequency, 36
rectilinear transmission, 36

reflexion, 36, 38-9 (figs. 16-17), 49 (fig.

25)
refraction, 38 (fig. 17), 39, 40, 42—3 (figs.
19-20), 44, 48
relation of optical and acoustic trans-
parency, §I
theories of abnormal audibility, 48—50
variations during transmission, 37 (fig. 15),
42, 43, 45, 48, 502
velocity, 3, 35-6, 37
apparent, 37-8, 46 (fig. 22)
wave-fronts in the atmosphere, 41—4
zones of silence and audibility, 44—7 (figs.
22—4)
see also Audibility
Sound-ranging, 36, 51
Sound-shadows, 36
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Specific heat of air, 3, 36, 218, 219, 220-1,
222-3, 226, 228, 240, 266—7
Specific volume, see Volume
Sphere, transmission of light through, 89
Standing waves, 20-21 (figs. 3-6)
analogy of lenticular clouds, 355
Stanton, Sir T., viscosity, 309
Starlight, intensity, 79
Stars, scintillation, 68—9
Statical charges as terminals of tubes of
electric stress, 360-2
Steam, electrification, 372, 373
isothermal lines, 235 (fig. 90)
latent heat, 103
Stefan, J., law of black-body radiation, 112,
140, 145, 160, 165, 167, 169, 180
Stenz, E., solar radiation, 119
Stewart, Balfour, theory of exchanges, 111
Stokes, Sir G. G., origin of colour, 78
rate of fall of particles, 333, 334
sunshine-recorder, 176
theory of action of barometer, 215
waves and swell, 17, 18
Stérmer, Carl, aurora, 101-2 (fig. 48)
Storms, frequency of NW, 17
Stow, Rev. F., insolation temperature, 174
Stratification of the atmosphere, 252—3 (fig.
95), 302, 354, 355 .
Stratosphere, absence of convexion, 314
as a radiator and absorber, 159, 181
composition of, 48, 102, 182, 3412
explanation of isothermal structure, 178-82
perturbations, 314—6
temperature conditions, at base of, 285, 289
at high levels, 48, 182
Stream-lines, 381
Stuchtey, K., solar radiation, 119
Stiive, G., snow-crystals, 99
Sun, appearance at rising and setting, 69-70
colour of, 76, 149, 168—9
effect of refraction on apparent altitude, 53,
56, 59—60
effect on tides, 11
influence on clouds, 189-9o, 346
intensity of light, 79, see Radiation, Solar
constant
rate of loss of mass by radiation, 206
seasonal change in declination, 414, 4167,
419 (figs. 137-48)
temperature, 113, 145
‘““temperature,” 173
see also Sunrise and sunset
Sun-dogs, 89
Sun-pillar, 87, 96 (fig. 45 a), 97
Sunrise and sunset, colours, 71, 80, 84-5
dispersion of colour, 68
time of, 122—3 (figs. 52-6), 134 (fig. 64),
136 (figs. 65-8), see also Insolation
Sunshine, as a therapeutic agent, 177
relation of duration with solar radiation,
137 (fig. 69), 177
relation with diurnal variation of tempera-
ture, 193 (fig. 78), 196 (fig. 80)
see also Radiation
Sunshine-recorder, 176—7
Sun-thermometer, 173—4
Supercooled water-drops, 86, 99, 326, 331,
352
Supersaturated air, 213, 328, 391

Siiring, R., solar radiation, 119

Swann, W. F. G., atmospheric electricity,
362

Symbols, xxi—xxvii, §3, 212

Synoptic charts, 402, 422

Talman, C. F., raindrops and hailstones, 331,
334, 337
Tangential arc, 96-7 (fig. 45)
Taylor, G. 1., cooling by mixing, 343—4 (fig.
120)
temperature in fog, 201
tidal friction, 10
Teisserenc de Bort, L., seasonal variation of
barometric conditions, 172
Temperature, meaning of, 110-1, 175, 263,
266
absolute, 110, 216, 222, 223, 224-5, 266
potential, 227, 253, 275, 282
tercentesimal, 110, 216, 222
virtual, 228, 240
by black bulb in vacuo, 172—4
by grass minimum, 175-6
adiabatic changes, 221-3, 282
adiabatic lapse-rate, 320
adiabatic relation with pressure at g km,
315
as index of convexion, 404, 408, 409
as an index of energy of a gas, 222, 233-5,
266, 308
computation of radiative equilibrium,
178-81
conditions over cyclonic depressions, 289
cooling by warming, 220
counterlapse, q.v.
difference of sea- and air-, 16, 68, 409
distribution in a vertical section from pole
to pole, 252-3 (fig. 95), 302
diurnal variation in relation to radiation, at
sea, 191
in the lowest layers, 197—9 (fig. 81), 290,
347, 404
over land, 192~7 (figs. 77-80), 203, 204
diurnal variation, computed from conduc-
tion, 309
diurnal variation, effect on diurnal wave of
pressure, 34
diurnal variation, effect on position of isen-
tropic surfaces, 420
effect of, convexion on slopes, 196
effect on transmission of light, 58, 60, 67
effect on transmission of sound, 3, 35, 39,
40, 42 (fig. 19), 44 (fig. 21), 48—9 (fig.
25), 50 (fig. 26), 52, 290, 347, 404
increase at great heights, 48, 182
insolation-, or sun-, 173—4
in the stratosphere, 179, 285-7
in the troposphere, 282, 285—7 (fig. 108),
290
inversion, see Counterlapse
lapse-rate, adiabatic, 320
conditions for downward convexion, 258
difference in clear and cloudy air, 348
for auto-convexion, 306
for convective equilibrium, 257-8, 282,
320
in winds of long fetch, 349
mirage as an index of, 6o-1, 67
relation of refraction and, 67
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Temperature, lapse-rate—(contd.)
relation of periodicity of oscillations and,
29
representation on a tephigram, 29o, 293
superadiabatic, 64, 196—7, 198 (fig. 81),
199, 277-8 (fig. 101), 305
umfog)mlty of mean values, 285-7 (fig.
10
range at different heights, 286—7 (fig. 108)
relation of radiation and, 109, 110, 112
relation of entropy and, 197, 247-9, 269,
271, 275-6 (fig. 101), 298
representation on an isentropic surface,
259, see Isotherms
rise of, equivalent to solar radiation,. 103,
107, 191
rise of, equivalent to heat-conduction in
the Arctic, 106
seasonal variation expressed by isentropic
surfaces, 318
uniformity at 20 km, 285
Temperature-entropy diagrams, see Entropy-
temperature
Tephigram, 269
as an indicator of the liability of the atmo-
sphere, 278, 282
classification, 291-3
computation of ground-work, 244-51 (fig.

93

early forms, 274 (fig. 100), 282

examples of (Abu Sueir, Agra, Fam-
borough, Royal Center, Trappes, Miin-
chen, Bar-le-Duc, Benson, Woodstock,
s.s. Scotia, Ismailia, Madrid, Pavia,
Mt Whitney), 197-8 (fig. 81), 200
(fig. 82), 201 (fig. 83), chap. vir (figs.
100-15)

extension to low temperatures, 299—300
(fig. 117)

forecasting thunderstorms from, 396

measures of lapse-rate on, 292—3

method of plotting, 270-80

normal for differentstations, 28 5—7 (fig. 108)

representation of height, 246, 286—7 (fig.
108), 288 (fig. 109), 295-300 (figs.
116—7)

repressentation of humidity, 279 (fig. 103),
282

representation of wind, 294-5 (figs. 114-5)

scales, 275, 277, 298

surplus of energy on, 278, 282

synthesis, 285—9o

Toussaint’s formula represented in, 288 (fig.

109
trunk, limb and foot, 289—90, 292
see also Liability diagrams
Terada, T., clouds and vortical motion, 29,
350 (fig. 122)
Therapeutic properties of sunshine, 177-8
Thermal conductivity, 308-10
Thermancy, 223
Thermodynamics, formula for saturation
pressure, 236—9
graphical methods, 207
heat as a form of energy, 209
latent heat, 235
physical constants for a mixture of air and
water-vapour, 240—3
density, 242

Thermodynamics—(contd.)
physical liability, 213—4 and chap. vi1
thermal properties of saturated air, 234-9
work and energy, 207-11
Thermodynamicsof gasesand theatmosphere,
algebraical calculation, 266-8
approximation to gaseous laws, 227-8, 245
cycle of atmospheric operations for the
general circulation, geographical re-
presentation, 252 (fig. 95)
ther6modynamic representation, 254 (fig.

9
efficiency of the cycle, 257
downward convexion, 257—9
dry air, moist air, saturated air, 214
effects produced by measured quantities of
heat, 218
energy in relation to entropy, 224
graphic representation, 225-34
Carnot’s cycle, 232—4
entropy-temperature diagrams, 231 (fig.

9.
isobars, isotherms and isopycnics on
isentropic surfaces, 260, 262, 264
pv-diagrams, 228-30 (fig. 88)
standard diagram, 244 (fig. 93), 245-51
isentropic operations, 221
isothermal operations, 2201
potential temperature, potential pressure
or entropy, 227
properties of working air, 245 et seq.
quiescence, 215
temperature as an index of gaseous energy,

223
Thermometer, black-bulb, 172—4
Gramme-Joule air, 219 (fig. 87)
grass minimum, 172, 175-6
sun, 173—4
Thiessen, A. H., intensities of natural illu-
mination, 79
Thomson, A., solar radiation, 120
Thomson, James, convexion, 306
general circulation, 403
Thomson, J. J., Beyond the Electron, 3, 35
rectilinear propagation, 111
Sound, 35
Thomson, Sir William, see Kelvin
Thornton, W. M., globe-lightning, 393
Thunder, distance of audibility, 36, 43, 386-7
(fig- 133), 392
duration, 43, 386~7 (fig. 133), 392
roll, 392—3
Thunderclouds, condensation in, 391-2
effect on potential-gradient, 385
effect on solar radiation, 71, 79, 93, 139
polarity, 383
vertical motion in, 337, 377-8, 381-3, 391
Thundeléstorms, as a result of solar radiation,
189
convexion, 307, 381—3
economic importance, 396
electrical effects, 373, 378-9 (fig. 130),
383-90 (fig. 133) .
energy, 284, 397
forecasting, by tephigrams, 284 (figs. 106—
107), 396 .
by observations of radiation, 137, 164
formation of ozone in, 185
frequency in the British Isles, 396
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Thunderstorms—(contd.)
life-history model of, 377-9 (figs. 131-2)
notable examples, 396—7
source of electricity, 359, 378, 389
types, 377.
vertical velocity in, 338, 377-8, 382
Wilson’s apparatus for study of, 384
Tidal waves, 2, 6, 10 (fig. 1), 11, 16
“Tidal waves,” 19, 396
Tide, height at Funchal, 10
equilibrium theory, 10 (fig. 1), 11
Toussaint’s formula, representation on a
tephigram, 288 (fig. 109), 290, 292
Toynbee, H., waves, 18
Trade-wind clouds, 350
Trade-wind, convective equilibrium in, 256
supply of air to, 255
Transmission of radiation, 107, 144, 154
coefficient, 125, 147, 148, 157, see Ab-
sorption
Trees, radiative properties, 144
electrical properties, 359, 376
Trigger-action in the atmosphere, 280-5
Trochoidal waves, 13, 14, 15
Tropopause, 252 (fig. 95)
as the limit of convexion, 313, 315
control of height of, by pressure at g km,
315
correl%tgon of pressure, etc., with ozone,
1
relation of temperature and height, 289
variations of level, 3145
Troposphere, as the result of convexion, 293,

315
as the foot and limb of the tephigram,
289—g0
Tubes and lines of force, 360, 366, 370
Turbulence, effect on fall of cloud-particles,
332
effect on evaporation, 349
effect on Féhn, 319
effect on temperature in the lowest layers,
201
existence of, at high levels, 353
formation of cloud by, 344-5, 349
Turbulivity, 353
Twilight, 78-80
Twilight-arch, 8o
Tyndall, J., audibility of sound, 51, 52
scattering of light, 71, 75

Ulloa’s ring, 86
Ulm, C., bumpiness, 381
Ultra-violetsradiation, as a climatic factor,
177
measurements, 183—4
phosphorescence caused by, 152
photographs by, 77-8 (fig. 36 a)
relation with ozone, 150, 183—4, 183
relation with weather, 183
Underworld, 316-8, 418, 420-2 (fig. 149)
Units, algebraical symbols, xxii, 212
c,g,s, 211
electrical, 363, 369—70
energy, work and power, 103, 209, 2101
geopotential, 298
importance of systematic, 210—1
radiation, 157-8, 171
wave-lengths of light, 53

Unsistible conditions, 305-7, 348
Upper air, correlations, 186, 315, 351
evaporation and condensation, 326-31
Kennelly-Heaviside layer, 383, 385
observations, graphical representation, see
Tephigram
international publication, 274—5 (fig. 100)
method of reduction, 297-8
simultaneous with radiation measure-
ments, 160-1, 200-1
standard deviations, 186
relative motion at high levels, 353
surface of normal uniformity, 286-8 (fig.
108), 300
Urban, C., utilisation of lightning, 395

Valley, flow of air down, 194
Vapour-content, lines represented on the
tep})migram, 244-51 (fig. 93), 279 (fig.
103
of volcanic smoke, 329
relation with radiation, 167
see also Water-vapour
Vapour-pressure, correlation with tempera-
ture and radiation, 164
diagrammatic representation, 244-5 (fig.

93)
effect of capillarity, 327, 335
possible increase at great heights, 182
relation with radiation, 125 (fig. 57), 161-2,
200-1 (fig. 82)
saturation, Dalton’s law, 216—7, 236—9
(fig. 92), 240, 241, 247, 323, 331
seasonal variation in relation to radiation,
125 (fig. 57)
variation with height, 178
Vedy, L. G., sand-mirage, 65
Veenema, C., audibility of thunder, 43
Vegard, L., aurora, 102
Vel'ocity, relation to isentropic surfaces, 301
light, 3, 35, 534
limiting, of water-drops, 333
sound, 3, 35-6, 37
various types of wave-motion, 2, 3
water-waves, 1§
““Velocity of mean square,” 222
Verecelli, F., periodicity in pressure, 32
Verglas, 86, 326
Vertical circulation of air, hypothetical cycles,
252 et seq. (figs. 95-6)
Vertical motion, disregard of, 215
in thunderclouds, 377-8, 382-3
see also Convexion
Vince, S., refraction, 6o
Virtual temperature, 228, 240
Viscosity, 308-10
coefficient, 306, 307, 309, 310, 333
effect on convexion, 307
effect on velocity of water-drops, 333
Visibility, distance of, on the earth’s surface,
57 (fig. 28)
effect of size of drops, 93
of solar radiation, 149 (fig. 73)
range of wave-lengths for the human eye,
145
relation with rainfall, dust-content, etc.,
125
Vita-glass, 177
Voigts, H., colloids, 341
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Volcanoes, dates of eruptions, 127
dust from, as condensation nuclei, 329, 335
effect of eruptions on effective radiation, 162
effect of eruptions on solar radiation, 123,
124, 126—9 (figs. 58—60)
opticgl phenomena caused by eruptions, 73,
3-5
size of particles, 74, 333
sound of eruptions, 45
vapour-content of smoke, 329
Volume, specific, comparison of changes of,
in liquid and vapour, 235
quantitative relationships with other ele-
ments, 7, 216-7, 224,225-6, 230, 242-3
representation of isopycnics on an isen-
tropic surface, 260 (fig. 97)
representation on an entropy-temperature
diagram, 231 (fig. 89), 244-5 (fig. 93),
247, 248
scale for plotting, 246 (fig. 94)
see also Pressure-volume diagrams
Vortex, circumpolar, 353
Vortical motion, cyclonic representation on
isentropic surface, 262 (fig. 98)
convexion in, 350 (fig. 122)
dynamics of, 31 (fig. 13)
formation in a flowing stream, 30, 309
models of formation by a vertical current,
307

Wales, William, mirage, 60
Wallace, A. R., breakers, 17
Walter, B., lightning, 3745 (fig. 129)
Warburg, E., velocity of sound, 36
Washburn, E. W., vapour-pressure, 238
Washington, solar radiation, diffuse, 134
effect of cloud, 137 (fig. 69)
loss by scattering, 150-2 (fig. 74)
relation to air-mass, 149 (fig. 73)
seasonal variation, 122 (fig. 52), 123, 132
(fig. 62)
Water, absorption of radiation, 93, 153, 156—7
amount in suspension, 339
balance-sheet for radiation, 108
boiling by solar radiation, 173
capacity for heat, 240
density, 238
freezing at high levels, 196
isothermal lines for, 235 (fig. 9o)
latent heat, 103, 240
radiation from, 108, 157, 162, 163
reflexion of radiation, 108, 143, 144, 157,
163, 167
refractive-index, 54 (fig. 27), 89, 9o
production of colour by, 7
Water-drops, 331—4
breaking and recombination, 337, 340, 358,
378, 380, 381
coalescence, 332, 339—40, 381, 392
condensation in saturated air, 381
coronas as indication of uniformity, 85, 332
effect of convexity on vapour-pressure, 335
effect on light, 76, 81—94, 352
effect on radiation, 190
electrification, 339—40, 358, 359, 361, 363,
334, 365, 368 (fig. 126), 376, 378, 380,
303
fog-bow as evidence of large, 86
formation by air-eddies, 331

Water-drops—(contd.)
ice-nuclei, 87, g9 (fig. 46 b)
instability of cloud of, 335
ionisation by evaporation of, 389
opacity, 93
rate of fall, 331, 333, 336, 380
relation of rainbow-colours to size of, 88, 89
size, 74,77, 83, 88, 99, 331, 332, 3345, 378
supercooling, 86—7, 99, 326, 331, 352
Waterfall, energy-equivalent of radxatxon 103
Waterfalls electrification, 359, 372, 376
Water-jets, electriﬁcation, 340
Waterspout, 281, 348
Water-vapour, absorption of long-wave
radiation, 104 (fig. 49), 147, 153, 154-5
(fig. 75), 170, 1812
absorption of short-wave radiation, 104 (fig.
49), 146, 148, 345
amount equivalent to a black body, 159
amount for saturation of unit mass, 243
amount in 1 m3, 342
amount in suspension in the atmosphere,
213, 408
amount in cyclonic depression, 312
as a grey body, 154, 181
capacity for heat, 240
density, 238, 241, 242
effect of solar radiation on, 189
effect on physical constants of gaseous air,
216-7, 222, 223, 227-8, 242
equivalent as prec1p1table water, 153—4
influence in convexion, 259, 280-1 , 282,
284, 302, 313
latent heat, 103, 222, 240, 313
physical constants, 240—3, 267
possible increase at great heights, 182
radiation from, 159—70, 345
refractive index, 67
scattering of radiation, 151
variation with height, 178, 180
viscosity, 310, 333
see also Vapour-pressure
Watson, R. E, solar radiation, 119
Wave-motion, 2-7
algebraical representation and relation to
law of compound interest, 6—7
at a surface of discontinuity, 11, 30, 349
damping, 25 (fig. 9)
forms of, 3, 4
in isentropic surfaces, 263, 264
orbits of particles, 4, 13-15
polarisation, 4-5, 7
rectilinear transmission of energy by, 5-6,
25, 206—7
simple harmonic, 13
transformation to cyclonic motion, 26
velocity, 35
Waves, gravity in water and air, chap. 1, 10-34
nodal, 22 (fig. 7), 23, 33
tidal, 10, 19
Waves in aether, light-waves, chap. 111
diffraction and coronas, 81
refraction and mirage, 61—35
heat-waves, radiation, chaps. 1v and v
long waves and short waves, 103, 107,
140, 163
relation of absorption to wave-length,
148-57
relationof energy to wave-length, 113,145
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Waves in air, due to gravity, 28-34
shown in pressure, 34
shown in wind, 29
Weickmann, 33
Waves in air, due to elasticity, sound-waves,
chap. 11, see also Sound
diffraction, 40
reflexion, 38
refraction, 39
transmission by wave-fronts, 35, 414, 48
Waves in deep water, chap. I, 12
energy of, 16 .
height of, 179, 28
interference, 12, 24
orbits of particles, 13-5, 17, 22, 23
reflexion, 22 (fig. 7)
relation to wind, 19
trains, 13
travel of, 2, 13-5, 18—9
trochoidal, 14, 15, 19
velocity, 2, 18
Waves in shallow water, 20, 21, 26
behaviour towards obstacles, 20, 24
breakers, 16, 17, 21, 26
relation to wind, 26
rollers, 16, 17
Waves, standing, in running water, 20, 21
Waves, electrification of spray of breakers, 376
Weather, as action and reaction between
water-vapour and entropic resilience,
266, 302
as behaviour of saturated air under varia-
tion of pressure, 245
as result of advective and divective in-
fluences, 398, 402
physiology of, 2
relation to radiation, 187-204
Weather-maps, comparison of British and
Norwegian, 400—2 (figs. 134—5)
on an isentropic surface, 259-63 (figs. 97-8)
Weber, E. H. u. W., Wellenlehre, 13
Weber, L., polarised light, 73
Weber, W. H., convexion, 306
Webster, W. H. B, rollers, 17
Wegener, A., false cirrus, 351
Weickmann, L., oscillations of pressure, 32—4
(fig. 14)
Wells, Dr Charles, dew, 188, 323
Westman, J., solar radiation, 119
Wet-bulb as an adiabatic process, 322
Whetham, W. C. Dampier, size of molecules,

74
Whipple, F. J. W, atmosphere as colloid, 341
audibility of sound, 48, 50 (fig. 26)
“ Meteorological Optics,” 53, 88
vapour-pressure and temperature, 238
White, Sir W. H., Manual of Naval Archi-
tecture, 13
Wiechert, E., sound, 48
Wien, W., law of radiation, 113, 145, 168
wave-motion, 31
Wigand, A., atmosphere as colloid, 341
dust-particles, 328
Wilkie, H., lightning, 356 (fig. 123)
Wilson, C. T. R., condensation on ions, 328,
329, 391

Wilson, C. T'. R.—(contd.)
electric force on raindrops, 339
energy of lightning, 284, 357, 397
false cirrus, 351, 353
thunderstorms and atmospheric electricity,
360, 370, 371, 380, 383—90 (fig. 133)
Wilson, E. A., aurora, 100 (fig. 48), 102
haloes, 96 (fig. 45 a)
Wilson, W. E., radio-integrator, 174-5
Wimshurst machine, 367, 368, 381
Wind, anabatic and katabatic, 204,319-21, 403
diurnal variation, 317-8, 319-21
effect on barograms, 215-6
effect on colour of the sky, 73
effect on diurnal variation of temperature,
191, 203, 204
effect on electric charge on the atmosphere,
372
effect on transmission of sound, 42-3 (fig.
20), 46, 48
Fohn, 318-9
irregularities, 411
land- and sea-breezes, 319-21, 403
local, due to solarisation, 321
of long fetch, eddy-motion in, 349
periodicity of oscillations, 28, 29 (fig. 12)
relation of height of waves and, 19
relation of visibility, dust-content and, 125
relation to isobars, 321, 410-1
representation on a tephigram, 2945 (figs.

114-5)
representation on weather-maps, 400-1
. (figs. 134-5) . . .
variation between layers in relative motion,

350
velocity in the stratosphere, 342
Wireless telegraphy, evidence from, of tem-
perature at high levels, 48
Wise, Prof. John, balloon-experiences, 382,

391
Wollny, dew, 324
Wood, R. W., green ray, 68

mirage, 65

photographs by infra-red and ultra-violet,

77
polish, 168
Work, as the process of transformation of
energy, 207—9
graphical representation, by area, 209, 228,
257, see Heat
units, 210
Working, rate of, 2089, 210
World Weather, 188—9
Wright, W. H., photographs by infra-red and
ultra-violet, 78 (fig. 36)

Yoshida, Y., solar radiation, 120
Young, Floyd D., frost, 176
inversions of temperature, 194
Young, Thomas, 53
diffraction, 81, 82, 84, 87
Younghusband, Sir Francis, 77

Zodiacal light, rox
Zollner, F., reflective power of surfaces, 144
Zones of silence, 44—7 (figs. 22—4)
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