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Acid rainfall, 229, 304
Acoustic radar, 81
Acoustic sounders, 222
Adaptation to ozone, 602
Adiabatic, 423
Aerosols, 68, 144, 150, 207, 226,
227, 230, 431, 442, 461,
462, 467, 499
Agreements, international, 27-29
Agung eruption, 491-494, 499
Air basins, 366, 537, 600
Air mass, 447
Air monitoring
Oxidant, 367, 368, 374, 537
Ozone, 367, 368
Air pollution
Classifications of stability for, 222
Control legislation, 311-332
Effects on climate, 224-231
Studies, emphasis in, 55
Photochemical, 407
Potential of new or altered site,
213
Total environment context, 56
Air quality
Atmospheric pressure, 70, 71
Humidity, 68
Indexes, 538, 539, 541, 547
Instrument exposure, 71
Management, 330
Models, 235-335
Oxidant, 539-553

C,opyright© 1978 by ASTM International

Precipitation, 70
Prediction schemes, 280~287
Standards derived from animal
studies, 598
Visibility, 71
Aircraft, 479, 480
Albedo, 129, 133, 134, 226, 228
American Meteorological Society,
58, 334
American Society for Testing and
Materials(ASTM), 8-11, 58
Analysis of variance, 544
Anemometers, 60-64, 76, 81, 209
Animal models, effect of ozone on,
578
Anthropogenic ozone, 365, 382, 447,
468, 496, 506, 519, 524,
533, 535
Anticyclonic systems, 447, 451, 455,
456
Applied
Climatology, 612
Meteorology, 612
Atmospheric
Chemistry, 229
Electricity, 229
Ozone, 462, 480
Reactive pollutant model, 276-303
Scales
Time (period), 56, 57
Length (wavelength), 57
Stability systems, 214-217, 219,
221,222
Autocorrelation, 164
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Automation
Aviation weather observations, 37,
39, 41-46, 48-51
Basic principles of, 38
Surface observation, 37
Testbed for automated observa-
tions, 39, 40
Visibility, 36
Averaging time, 75

B

Background
Ozone, 366, 382, 506, 513
Pollutant, 10
Backscatter, 38, 133-135, 141, 143,
161, 344, 496
Bacteria, decrease of clearance caused
by ozone, 588
Balance equation, 318
Barometer, 6, 7, 70, 71
Barrier flow experiment, 321-327
Bay area (San Francisco), 207, 295,
296, 550
Best available control technology,
279
Best practical means, 330
Biochemical effects of ozone, 589-
591, 599, 601, 603
Bivane, 64
Boundary layer (atmospheric, plan-
etary) (PBL), 79, 80, 200,
202-204, 209, 241-243,
248, 258, 270, 309, 313-
315, 321, 327, 422, 442
Box models, 268
Brewer-Dobson theory, 502
Brewer/Mast ozonesonde, 348
Brewer spectrometer, 342
Brookhaven (BNL) stability (gusti-
ness) classifications, 215-
217,219, 221, 255
Budget
Mass, 507
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Ozone, 480-483, 507
Radiation, 83, 133, 143

C

Calibration
Instruments, 564
Low gas concentrations, 563-571
Measurement systems, 75
Services at the National Bureau of
Standards (NBS), 14
Thermometer, 7
California air basins, 366, 536-544,
549-553, 600
Camera, meteorological satellite, 93
Carbon dioxide (CO,), 227, 228, 305
Carbon monoxide (CO), 254, 262-
264, 267, 268, 270, 272,
288, 368, 373, 374, 376,
381, 408, 409, 461-463,
466, 471, 477, 555-561 ‘
Ceiling height, 44, 45, 47, 48
Ceilometer, 38, 39, 45
Central Valley (Calif.),
Chappius bands, 347
Charcoal filtration, 371, 373
Chemical
Kinetic model, 408
Kinetics calculations, 277
Mechanisms in polluted atmo-
spheres, 284, 285
Transformation, 283
Chemiluminescent, 285, 348, 467,
555
Chromatography, 467, 563, 566, 569
Chromosomal effects of ozone, 592
Circulation
Meridional, 507, 509
Clean Air Act, 263, 278, 329-335,
365, 445
Climate, 224-231
Climate Research Program, 138, 141,
146, 151
Climatology, 612
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Cloud
Atlas, 8
Cover, 228, 229
Observations
Amount, 41
Height, 41, 110, 112
Number of layers, 43
Satellite, 110-112
Sky cover, 44
Tracking, 112, 113
Coastal zones, 199-212
Coherent radar, 160
Cold fronts, 390, 392, 394
Computing facilities, National Cen-
ter for Atmospheric Re-
search (NCAR), 184-193
Concordance, 547
Condensation nuclei, 461-463, 466,
471, 477
Convection, 235, 250, 251, 254, 480
Convective mixing depth, 242
Coriolis parameter, 236
Cost benefit, 330
Crosswind spread of pollutant, 241,
243, 245, 246, 257
Cumulus convection, 480

D
Data
Analyses of ozone concentrations,
408-413, 419

Formats, 188-189
Processing and storage, 183-195
National Center for Atmospheric
Research (NCAR), 183,
184, 192
National Oceanic and Atmo-
spheric Administration
(NOAA), 193
National Climatic Center, 193
Reduction, 191-192
Retrieval, 183, 186-187
Sets, 192-193
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Definitions, standard
Cloud type, 8
Wind direction, 7
Delta-T stability classification, 216,
217, 219
Dew point, 24, 25, 68, 69
Diffusion, 55, 56, 199, 205, 207, 210,
211, 235, 249, 262, 264,
273, 296-298, 307, 312
Eddy, 235-237, 248, 254, 283, 295
Turbulent, 276, 280, 283
Diffusivity, 283, 294, 295
Digital processors, 160
Dilution, 282, 565
Dispersion, 56, 213, 235, 237, 240,
246, 253, 282, 294
Crosswind
Laboratory modeling of, 246,
247
Second-order closure modeling,
247,252
Estimates, 213-215, 221
Dobson network, 491-505
Dobson spectrometer, 133
Dobson spectrophotometer,
342, 345

341,

Doppler

Pulsed, 166, 177

Radar, 159-182

Shift, 172

Spectrum, 162-165, 169, 170, 179
Dynamic compliance, 577
Dynamic response, 75

E

Earthradiation budget, 133, 141, 143
Eddy
Diffusion, 235-237, 248, 254, 283,
295
Diffusivity, 236, 237, 283, 295
Large-scale, 507
Electrical conductivity, measurement
of, 230
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Electricity, atmospheric, 229
Electrochemical concentration cell
(ECQC), 348
Electrochemical ozonesonde, 347
Electromagnetic radiation (EMR),
83-155
Microwave, 86
Molecular transitions, 86
Rotational transitions, 86
Spectrum, 84, 86, 87, 91
Transmittance, 86, 90
Emissions, 263, 264, 281, 295, 296,
329
Dynamic, 279, 280, 292
Indexes, 539, 541, 549, 550
Inventories, 297-298, 300, 307, 331
Primary pollutant, 278
Standards, 330
Taxes, 330
Empirical quantile-quantile (EQQ)
plots, 409-412, 415
Emulsions, 87
Environmental Protection Agency
Development of EPA guidelines,
331-334
Guideline for management of air
quality, 329-335
Institute for Air Pollution Train-
ing, 56
Monitoring and Data Analysis
Division, 536
New England Ozone Study, 436
Sourcebook, 298
Episodes, ozone, 445-456, 523, 533
ESSA satellite, 90
Eulerian flow, 242, 244

F

Fallout, 506, 513-518

Federal Motor Vehicle Emission
Control Program, 446

Feedback, 563-571

First GARP Global Experiment
(FGGE), 184, 185

First-order system, 76

Fluorocarbons, 368, 494, 496, 499,
504, 505, 563, 564

Flux, mass, 252, 507, 511

FM-CW radar, 159, 171-173, 177

Forced expiratory volume, 576

Forced vital capacity, 577

Fossil fuels, 227, 228

Friction velocity, 236

Front, 375, 377, 378, 381, 389, 390,
392, 394, 402, 405, 510

Froude numbers, 323

Fuego eruption, 491-493, 504

Fumigation, 207, 210

G

Global Atmospheric Research Pro-
gram (GARP), 138, 184
Atmospheric ~ Research
Program (GARP) Atlan-
tic Tropical Experiment
(GATE), 184
Global Atmospheric Sampling Pro-
gram (GASP), 461-477,
480
Gaussian
Hill, 325
Distribution, 238, 240, 241
Plume model, 210, 237, 238, 251,
258, 263, 273
Data Processing System
(GDPS), 28
Global Observing System (GOS), 28
Global Ozone Network, 341, 342,
350
Global Telecommunications System
(GTS), 29
Gradient transfer, 237, 248, 256
Grid models, 271, 273, 296

Global

Global



Guidelines, EPA, 329-335
Guidelines to air quality instruments
59,70

H

Hartley bands, 346
Hay-Pasquill hypothesis, 244
Health, human
Effects of ozone on, 597-605, 619
Heinz bodies, 590 ,
High pressure systems, 390, 392, 393,
405
Huggins ozone absorption bands,
341, 342, 344, 345
Humidity
Calibrations, 24, 26
Fixed points, 23, 26
Gravimetric hygrometer, 24
Measurement instruments, 23, 24
Measurement techniques, 68
Microwave hygrometers, 26
Precision generators, 25, 26
Sensor, 68
Services of the National Bureau of
Standards (NBS), 26
Standards, 23
Units of, 23
Hurricane, 124
Hydrometeors, 161, 165
Hydrocarbons, 285, 286, 288-290,
382, 407, 416, 531, 533,
539, 549, 553, 555
Hygrometer, 24, 26

1

Ice analysis, 115, 119-124
Image tubes, 87
Indexes
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Air quality, 541, 547
Emissions, 539, 549, 550
Inert substances, modeling, 262-275
Integral or box models, 268
RAM, the EPA urban model, 269
Urban diffusion model, 270
Three-dimensional grid models,
271
Two-dimensional grid models, 271
Trajectory models, 271
Infrared
Method, 344
Radiometers, 83, 90, 95, 102
Radiation, 88, 89
In situ observations, 347
Instrumentation
Meteorological (see Meteorolog-
ical instruments)
Satellite (see Satellite)
Integral models, 268, 269, 273
International agreements, 27-29
International Council of Scientific
Unions (ICSU), 138
International Geophysical
227,350
International Meteorological Orga-
nization (IMO), 29
International Ozone Commission
(I0C), 342
International Practical Temperature
Scale (IPTS), 17,19, 21
Inversion
Layers, 525
Mathematical, 102
Nocturnal, 524, 525, 530, 531
Subsidence, 538, 550, 552
Jon spectrum, measurement of, 230
Isentropic
Charts, 423
Surface, 423, 440, 442, 510
Trajectories, 422, 423, 429, 431,
435, 436, 441, 442, 533
Isopleth maps, ozone, 449, 452, 453,
528, 529

Year,
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K

Klucke and Paetzold ozone instru-
ment, 349

Komhyr electrochemical concentra-.

tion cell, 348

L

Lagrangian
Auto-correlation function, 244
Correlation coefficient, 236
Photochemical model, 293, 294
Similarity theory, 235, 242-244,
248
Time scale, 236, 243
Trajectory models, 296
Lake breezes, 205, 208, 209, 308
LANDSAT, 90, 95, 127-130
Land-use planning, 279
Layers
Boundary (see Boundary layer)
Mixed (see Mixed layer)
Stable (see Stable layer)
Legislation, air pollution control,
311-332
Length scales, meteorological, 308
Limb radiance infrared radiometer
(LRIR), 135, 346, 350
Los Angeles Air Basin, 264, 288,
289, 295, 409, 419

M

M-83, 341, 342
Marine layer, 551
Mass budget, 507
Matthews filter-type instrument, 342
Measurement

Air quality, 299

Airflow system, 463, 464
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Application, 75
Atmospheric quality factors, 74,
75
Averaging time, 75
Constituent instruments, 465-467
Data acquisition/ control, 465
Dynamic response, 75
Electromagnetic radiation,
155
Emissions inventories, 297, 298
Evaluation procedures for tropo-
spheric ozone budget, 480-
482
" Filtering, 78
First-order system, 76
Frequency, 77
Humidity, 23, 24, 68
In situ, 462, 466
Meteorological, 298, 299
Meteorological and support data,
468
Pressure, 15, 70, 71
Smoothing, 77
Transient response quantification,
75-77
Mesoscale, 308-311, 314-327
Meteorological instruments, 55-73,
298, 299, 610
Criteria for selecting sensors, 57
Dynamic response, 75
Exposure, 71
First-order, 77
Guidelines for, 59, 60
Humidity, 23-26, 55, 59, 68, 69
Precipitation, 55, 70
Pressure, 15, 55, 70, 71
Primary and secondary, 56
Satellites, 83-155
Second-order, 76
Solar radiation, 55, 65, 68
Systems approach, 56
Temperature, 5, 6, 20, 55, 64,
65-67

83-



Terminology, 57, 58

Transient response, 75-77

Turbulence, 55

Visibility, 35-38, 55, 71

Wind, 55, 60-64, 76

Meteorological measurement ter-
minology

Glossary of meteorology, 57

Guide to meteorological instru-
mentation and observing
practices, 57

International System of Units
(S1), 58

Related to components
measuring system, 57

Related to the measuring process,
58

Standards for surface measure-
ment

Prescribed techniques, 58
Need for standards and guide-

lines, 58

Meteorological variables, importance
of in sampling

Air history, 8

of a

Instrument specification, standard

methods for
9

Pressure, 8

Site selection, standard criteria
for, 9

Temperature, 8

Meteorology

Applied, 612

Operational, 27, 29, 31, 33

measuring,
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Mixing depth, 236, 262, 265
Convective, 242
Mixing ratio, ozone, 340, 423, 466,

471, 511
Modeling
Air quality, 235-261, 262-275,
613

Laboratory, 246, 247

Ozone concentrations, 413

Second-order closure, 247, 252

Models

Advection, 294

Air quality, 235-335

Atmospheric diffusion in coastal
zones, 210

Gaussian plume, 210, 237, 238,
251, 255, 263, 273

Grid, 271, 273, 296

Inert substances, 262-275

Integral, 268, 269, 273

Lagrangian, 293, 294

Mathematical, 278

Mesoscale, 314-327

Meteorological, 304-328

Mixed layer, 309-313

Numerical, 293, 296

Photochemical, 293, 296-298, 301

Reactive, 276-303

Real data forecast on the meso-o
scale, 316-318

Rollback, 287-290, 292, 297, 300

Simulation, 276, 287, 390

Simulation of light flow on the
meso-03 scale, 319-321

Simulation of stable flow over

Methane (CH,), 376, 381

Metrology, 13

Metromex Project (St. Louis), 226

Microfilm, 183

Midmaximal expiratory flow rate,
577

Mixed layer, 235, 250-252, 254, 304,
305, 309-313, 315

complex terrain, 321-325
Smog chamber, 291-293
Statistical, 287-290, 301
Time series, periodic, 417

Molecular transitions, 86
Monin-Obukhov

Length, 236, 249, 267
Universal function, 236
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Morphological effects of ozone, 578
Mutagenic effects of ozone, 591

N

National Aeronautics and Space

Administration (NASA),

25, 109, 145, 146, 461-463,

465, 466, 469, 473, 476,

477, 480

National Ambient Air Quality Stan-
dards (NAAQS), 277, 389,
390, 394, 523, 533, 535,
539

National Bureau of Standards (NBS),
13, 14, 16, 17, 20, 24-26

National Center for Atmospheric
Research (NCAR), 8, 183,
185

Computing Facility, 184-193

National Oceanic and Atmospheric
Administration (NOAA),
58, 109, 141, 265

National Weather Service (NWS),
70, 159, 266, 402, 404, 447

New York State, ozone measure-
ments, 523-535

Nitric oxide, (NO), 366, 382, 465,
492, 503, 531, 553, 566

Nitrogen dioxide, (NO,), 285, 286,
288, 290, 292, 299, 366,
382, 555

Nitrogen oxides (NO,), 288-293,
366, 368, 373, 374, 378,
382, 384, 393, 394, 407,
416, 418, 419, 467, 539,
549, 550, 553

Emissions, 393, 394

Nitrous oxide (N,0), 563, 564, 566-
570

Nocturnal inversion layers, 448

Nondivergent, 317
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Nuclear tests, 492, 494
Nuclei

Condensation, 226, 461-463, 466,
471, 477
Freezing, 226

0]

Obscuration, 42
Observations
High oxidant, 422
Human, 43, 44, 46-48
In situ, 347
Instrumental, 36, 37, 39, 41, 43-
48, 50, S1
Occultation, 346
Optical
Filter instrument (M-83), 341
Ozone measurement, 340, 349
Oxidant episodes
Santa Ana, 369-371, 373
Santa Rosa, 380
Sea breeze fronts, 375-377
Southeast wind, 374
Oxidants, 365-367, 451, 456, 539-
553, 556, 600 .
Photochemical, 389, 445, 446
Trends, 536-551
Ozone, 11, 235, 276, 285, 286, 291-
293, 306, 339-605, 609,
615-620
Adaptation to, 602
Air-mass-wide elevated concen-
tration, 456
Analogy to X-rays, 591
Analyzers, 371
Animal models, effect on, 578~

589

Anthropogenic, 365, 374, 382,
496, 506, 519, 524, 533,
535



Atmospheric, 337-605
Background, 366, 382, 506, 513
Bacteria clearance, decrease of,
588
Biochemical effects,
601, 603
Budget, 480-483, 507
Carbon monoxide and particulate
matter concentrations, S55-
561
Carcinogenesis, 591
Chromosomal effects of, 592
Chronic exposure to, 578
Concentration
Distribution, 407
Measurement, 425
Related to meteorological condi-
tions and emissions, 414-416
Cytogenic effects, 591
Data analysis, 408-413, 419
Data base, 471, 473
Data storage and analysis, 193
Dilution, 563
Distribution in a high pressure
system, 447, 456
Dobson network, 491-505 -
Dose, 597
EPA New England Ozone Study,
436
Episodes, 445, 447-456, 523, 533
Exposure level, 575
Exposure with other gases, 603

589-591,

Fluorocarbon comparison, 496,
504

Global distribution, 350, 352,
461-477, 479, 480, 482,
493, 496, 497

Global ozone network, 341, 342,
350

Half-life, 448, 616

High concentrations of, 390-392,
394, 402, 405, 411, 455,
456, 533

INDEX 629

Huggins absorption bands, 341,
343-345
Human exposure, experimental
approaches to, 598-600
Human health, effects on, 597-
605, 619
In
Air masses, 448
Area ahead of cold fronts, 392
Boundary layer, 421, 442
Northeast Quadrant of the
United States, 447, 451
Urban plumes, 448, 530
Indexes, 541, 547
Intrusion from the stratosphere,
390, 421, 506
Inversion layers and, 5§25
Isopleths, 136, 137, 291-293, 447-
449, 451-453, 456, 528, 529
Latitudinal distribution, 352-354,
484-487, 512
Lung tissue, effects on, 575
Mapper system, 143
Measurement
Aircraft, 461
Backscatter (BUV), 344
Chemical, 345, 347, 348, 555
Comparisons, 349
In situ, 345, 347, 463, 466, 615
New York State, 523-535
Optical, 339-347, 350
Remote, 345
Tropospheric
480-482
Umkehr, 345, 349, 361, 491,
492, 496, 499, 503-505
Mixing ratio, 340, 423, 466, 471,
511
Moodus Ozone Conference, 446

Morphological effects, 575, 578-
588, 594

Mutagenic effects, 591

ozone budget,
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Natural sources, 366, 506

New York State measurements,
523-535

Nonanthropogenic, 366-384

North temperature latitude re-
gions, 492

Observing sites, 351

Occupational exposure to, 578

Peak-hour concentrations, 394

Photochemical, 340, 366, 382,
391, 405, 418, 446, 506,
536, 445

Precursors, 291, 382, 393,
402, 405, 448, 456,
535-537, 539

Production, 366, 390, 405, 408,
530

Pulmonary function, effects on,
575, 576-580, 588, 593

Radioactive fallout, correlations
with, 513-518

Residence time, 507, 513

Respiratory physiology and, 599,
601

Rural, 523, 524

Seasonal distribution, 353, 359,
360, 361, 479, 484-487,
496, 499, 512

Source, 340, 378, 384, 390, 392,
418, 423, 448, 456, 485,
506, 533, 549, 555

Statistical modeling, 417

Stratospheric, 228, 378, 380, 422,
425, 429, 431, 435, 440,
442, 484, 499, 506, 530,
533, 563

Synthesis, 489

Temperature correlation, 501-504

Teratological effects, 591, 594

Threshold concentrations, 597

Thunderstorm, 378

Total amount, 133, 135, 340, 344,
474,476, 477, 491-505

394,
533,
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Toxicity, 600-604
Toxicology, 575-60S, 619
Transgression velocity, 513
Transport of, 340, 389-405, 421,
435, 440, 442, 445, 448,
454-456, 468, 535, 555,
615
Trends, 355, 356, 491-505, 536,
539, 541-545, 617
Tropospheric budget, 480-482
Tropospheric concentrations, 421-
443
Urban, 447, 523, 524, 533
Vertical column, 340, 472-473,
491
Vertical distribution, 340, 356,
358, 359, 421, 426, 430,
432, 437, 480, 525
Average, 356-361
In situ measurements
Chemical, 347
Chemiluminescent detector,
348, 446
Comparison of, 349
Electrochemical, 347, 348
Optical methods, 349, 350
Related to general circulation of
the atmosphere, 340
Remote systems measurement
Ground-based, 345
Satellite observation, 346
Theory of, 340
Water vapor, 227, 461, 462, 467,
473, 477, 501-504
Weather fronts and, 389, 392
Weekly variation, 407-413, 418,
419
Ozonesonde, 347, 348, 422, 423,
425, 426, 429, 430, 432,
442
Ozonogram, 423, 425, 426, 429,
430, 432
Ozonosphere, 365, 384



Parabolic equation of diffusion, 239
Particulate matter, 555-561
Particulates, 226, 230
Pasquill-Gifford stability
215, 216, 254, 255
Permeation systems, 563-571

classes,

Peroxyacetyl nitrate (PAN), 368,
374, 380

Photochemical, 340, 445, 446, 506,
536

Air pollution, 407
Diffusion models, 299
Reactions, 492, 506
Smog, 442
Theory, 499, 504, 505
Photometers, 87
Planetary boundary layer (see Bound-
ary layer)
Plan-position indicator (PPI), 168,
171,172
Platinum resistance thermometer,
20, 65
Plumes, 81, 241, 265, 270, 271
Pollutant, 8, 225
Steam, 227
Urban, 446, 448, 455, 456, 530,
533
Pollutant
Crosswind spread of, 241, 243,
245, 246, 257
Plumes, 8, 225
Pollution, 224, 225, 227
Concentration, estimation
Pasquill-Gifford, 254, 255
Smith-Singer, 254, 255
Potassium iodide method for oxi-
dants, 367
Potential temperature, 423, 443
Precipitation, 55, 70, 185, 225, 229,
322
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Precursors
Ambient concentrations, 291
Oxidant, 536, 537
Ozone, 382, 393, 394, 402, 405,
448, 456, 533, S535-537,
539
Predicted
Boundary layer depth, 324
Precipitation, 322
Pressure, 324
Vector wind, 323
Wind speed, 320
Pressure
Altitude, 443
Atmospheric
Mercurial barometer, 70
Microbarograph, 70, 71
Precision barometer, 71
Conversion factors, 15
Definition, 15
Gages, 16, 17
Manometers, 16
Measurement, 15, 70, 71
Measuring systems, 15
Pressure and Vacuum Section at
the National Bureau of
Standards, 14
Standards, 14-18
Processing techniques, determina-
tion of
Cloud amount, 41
Cloud height, 41
Sky condition during obscuration,
42
Visibility, 42
Production of ozone, 366, 390, 405,
408, 530

Propeller anemometer, 60-64
Psychrometer, 23
Publications, WMO, 30, 32, 33

Pulmonary function, effects of ozone
on, 575-578
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Q

Quasibiennial oscillation (QBO),
355, 491, 493, 494

R

Radar, 87, 90, 159-182
Acoustic, 81
Coherent, 160
Doppler, 159-182
FM-CW, 168-174, 177
Satellite, 87, 90, 143
Radiation
Balance, 134
Budget, 83, 133, 143
Electromagnetic (EMR), 83-155
Infrared, 88, 89
Shields, 65-67, 78
Solar, 55, 65, 66
Radioactive fallout, 513-515, 519
Radiometer
Infrared (IR), 83, 90, 95, 106
Limb radiance infrared (LRIR),
135, 136, 346, 350
Scanning, 93-95, 109, 143
Rain gage, 229
Rainfall, 121, 125
Range gate, 167
Range height indicator (RHI), 168,
171
Raobs, 106, 108
Rawinsonde, 422, 423, 429, 437,
440, 443
Reactive pollutant models, 276-303
Numerical photochemical/diffusion
models, 293-297
Smog chamber models, 291-293
Statistical and rollback models,
287-290, 292, 297, 300
Reflectivity, 175
Regener ozonesonde, 348
Remote observing, 159
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Remote sensing, 85

Representativeness of data, 74, 75,
79, 80

Residence time, 507, 513

Respiratory physiology, effects of
ozone on, 599, 601

Richardson’s number, 236

Rollback models, 287-290, 292, 297,
300

Rotational transitions, 86

Roughness, 200, 244, 267

Length, 236

Runway visibility (RVV), 35-37

Runway visual range (RVR), 35-37

Rural ozone, 523, 524

S

Saltzman method, 368
Samples, whole air, 467
Santa Ana winds, 366-369, 376
Santa Rosa, 380
Satellite
ATS, 90, 92-95, 98, 102
ESSA, 90, 92-95, 109, 129
Geostationary, 90, 92, 138, 185
Instrumentation
Altimeter, 143
Cameras, 93
Emulsions, 87
Image tubes, 87
Photometers, 87
Radars, 87, 90, 143
Radiometers, 87, 143
Scanners, 87, 90, 93-102, 109,
143
Scintillation counters, 87
Spectrometers, 87, 104
ITOS, 90, 92, 93, 109, 129
LANDSAT, 90, 95, 126-130
Meteorology, 121-138
NIMBUS, 90, 92-96, 98, 99, 104,



105, 107, 126, 133, 135-
137, 140, 145, 146, 185
NOAA, 90, 92, 93-96, 98-101,
105, 109, 129, 139
Ozone measurements, 344, 346
Polar, 90, 185
Programs, environmental, 109
SMS/GOES, 90, 92, 102, 106,
109, 140, 185
Sounders, 102-109, 143
Wind observations, 110, 112-114,
116
Scanners, 87,90, 93-102, 109, 143
Sea breeze, 199, 205-209, 308, 375,
376, 378
SEASAT Program, 141, 143, 145
Sensor applications, 143, 144
Second-order
Closure models, 247, 252, 253
Equations, 237
System, 76
Sensors, 20, 60, 61, 75, 76, 78, 85,
159
Shuttle (Space), 145, 146, 149
Sigma Y (g,), 237, 243, 246, 255-
257, 259, 263
Sigma Z (o.), 237, 241, 248, 249,
254, 255, 258, 259, 263
Signal processing, 166-176
Similarity, 235, 242-244, 248-250
Simulation models, 276, 287, 390
Sky cover, 44-47
Skylab, 126
Smith-Singer stability curves, 254,
255
Smog, 289, 291-293, 442, 552
Smoothing
Amplitude and phase change of
sinusoidal variation, 77
Computation, 77
First-order time-constant system,
75-77
Length of sensor system, 77
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Snow cover, 129-131
Soil moisture, 126-128
Solar proton event, 492, 499, 503
Solar radiation, 55, 58, 59, 65, 68,
216, 225, 226, 421, 496,
556
Action of on oxygen, 421
Objective measurements
Pyranometers, 65
Radiometers, 65
Sun photometer, 68
Pasquill’s classification, 65
Shield, 65-67, 78
Sounders, 102-109, 143
Acoustic, 222
Source
Individual, 235-261
Line, 241
Mobile, 297
Multiple, 263
Point, 281
Stationary, 295, 297
Urban, 281
Spaceiab, 145, 149, 150
Spectrometer, 87, 104, 342
Stability, 213-223, 267, 268
System (classifications), 213-223
Stable layer, 442
Standards, 7-11, 26, 29-31, 33, 330
Federal air quality, 277, 365, 506,
515, 519
Humidity, 23-26
International weather reporting, 8
Meteorological, 5, 7, 27, 610
National Ambient Air Quality
Standards (NAAQS), 539,
540, 552
National Bureau of Standards
(NBS), 13
Pressure, 14-18
Temperature, 17, 19-22
Transfer, 16
World Meteorological Organiza-
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tion (WMO) meteorologi-
cal, 8, 27, 30, 58
World Meteorological Organiza-
tion(WMO) primary
ozone, 342
STAR, 215-217, 219, 221
Statistics
Computing upper quarter means,
419
Modeling of ozone concentrations,
413
Time series model, 417
Stoichiometric coefficient, 284
STORMSAT, 145, 147, 151
Stratosphere, 378, 476, 484, 499
Annual mass flux, 507, 511
Exchange between hemispheres,
508
Vertical transport, 555
Stratospheric
Aerosol and Gas Experiment satel-
lite system, 347
Mass budget, 507-513
Ozone, 228, 378, 380, 422, 425,
429, 431, 435, 440, 442,
484, 499, 506, 530, 533,
563
Tropospheric exchange, 480, 484,
533
Water vapor, 501-503
Strontium-90, 507, 513-518
Sulfate, 286, 476, 477
Sulfur dioxide, 262, 263, 265, 266,
285
Sunlight, spectral characteristics of,
86, 88
Suspended particles, total, 262
Suspensoids, 227
Synoptic scales, 308
System parameterization, 287

T
Taylor
Statistical theory, 235, 237, 238
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Theory of diffusion, 242, 243
Technical
Communications, 28
Regulations, 27, 30-33
Temperature, S, 6, 20, S5, 64, 65-
67, 225, 228, 230
Discontinuities, 206
Equatorial tropopause, 501, 502
International Practical Tempera-
ture Scale (IPTS), 17, 19,
21
“Josephson Phenomena,’ 22
Lapse time, 443
Ozone correlation, 501-504
Platinum wire sensors, 65
Potential, 423, 443
Satellite, 114, 115,117, 118
Sensors, 20
Soundings, 299, 422, 425
Standards, 17, 19-22
Superconducting tunnel junctions,
22
Thermistors, 65
Thermocouple, 20, 64, 65
Thermometry, 20-22
Terpenes, 531, 533
Testbed for automated observations,
39-41
Testing services at the National Bu-
reau of Standards (NBS),
14
Tethersonde, 81
Thermistor, 65
Thermocouple, 20, 64, 65
Thermometer, 7, 20-22
Glass, 78
Infrared, 208
Inverted bulb, 5
Mercury-in-glass, 6
Platinum resistance, 20, 65
Standardization of, 7
Thermoscope, 5
Threshold concentrations of ozone,
597



Thunderstorms, 378
Time series model, periodic, 417
TIROS-N satellite, 90, 138-141, 142,
149
Toxicity of ozone
Exposure to ozone, 600-602
Exposure with other gases, 603
Toxicology of ozone, 575-605, 619
Bacterial clearance, 588, 589
Lungs, 588, 589
Morphological alterations,
578-588, 594
Mutagenesis, 575, 591-594
Pulmonary function, 575-578,
588, 593
Teratology, 591, 594
Trajectories, 271, 273, 296, 301, 422,
423, 429, 431, 435, 436,
440-442, 445-459, 533
Transducer, 75
Transgression velocity, 513
Transient response, 75-77
Transmission functions, 102
Transmittance, 86, 90
Transport, 389-405
Energy, 134
Ozone, 340, 389-405, 421, 435,
440, 442, 445, 448, 454-
456, 468, 535, 555, 615
Pollutant, 201, 282
Tropopause, 443, 468, 469, 472, 476,
477, 481
Break, 441-443
Equatorial temperature, 501, 502
Fold, 380, 382, 390, 480
Lifting, 479, 484
Troposphere, 422, 423, 425-442,
480, 481, 489
Characteristics of vertical velocity
in, 513
Low-tropospheric ozone, 506, 513
Tropospheric
Air mass, 471
Ozone budget, 480-482

575,
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Ozone concentrations, 425-440
Photochemistry, 535
Stratospheric exchange, 480, 484,
533
Turbidity, 226
Turbulence, 55, 56, 201, 202, 206,
209, 237, 238, 240, 242-
244, 248, 276, 280, 283
Turbulent kinetic energy, 236

U

Ultraviolet, 83, 133-135
Umkehr, 345, 349, 361, 491, 492,
496, 499, 503-505
Urban
Diffusion models, 262-275
Heat island, 225, 267, 305
Ozone, 523, 524, 533
Plumes, 446, 448, 455, 456, 530,
533

Vacuum, 13
Vane, 59, 76
Vassy ozonemeter, 349
Vertical distribution
Ozone, 340, 345-361, 421, 426,
430, 432, 437, 480, 525
Pollutant, 238, 241, 248, 249
Vertical spread of pollutants, 248,
250, 251-256, 259
Vertical temperature structure, 305
Visibility, 35-38, 42, 46, 49, 50, 55
Von Karman’s constant, 236

w

Water vapor, 227, 461, 462, 467,
473, 477, 501-504
Weather
Fronts, 389-405
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Maps, 8
Systems, 391-394, 402

Wind, 320, 323

Anemometers, 60, 64

Data, 113, 114

Measuring instruments (see Mete-
orological instruments)

Nondivergent, 317

Propeller devices, 60-64

Radar, 179, 180

Satellite observations, 110, 112-
114, 116

Sensors, selection of, 60, 61

Signal translators, 60

Speed correlated to pollution con-
centration, 266

Ten-metre mast, 71

Three-dimensional devices, 60

Time-averaging techniques, 64

Vector, 323

Windows, 83, 86, 88
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World Meteorological Congress
(WMQ), 28
World Meteorological Convention,
29, 30
World Meteorological Organization
(WMO), 8, 27-34, 36, S8,
71,138, 342
Constituent bodies, 28
Guides, 33, 70
History of, 29
Language impediments in, 31
Recommended practices and pro-
cedures, 30
Standard practices and proce-
dures, 30
Technical regulations, 30-33
World Weather Watch (WWW)
Manuals, 32
Organization of, 28
Program, elements of, 28
Worst case situation, 292





