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Foreword 

The symposium on Air Quality Meteorology and Atmospheric Ozone was 
held in Boulder, Colo., 31 July-6 Aug. 1977. Sponsored by Committee 
D-22 on Methods of Sampling and Analysis of Atmospheres of the Ameri­
can Society for Testing and Materials, the symposium was also cosponsored 
by the American Meteorological Society, the Air Pollution Control Associa­
tion, the Environmental Protection Agency, the International Ozone Insti­
tute, the National Bureau of Standards, and the National Oceanic and 
Atmospheric Administration. A. L. Morris, Ambient Analysis, Inc., pre­
sided as chairman of the symposium and editor of this publication, and 
R. C. Barras, Bible Science Study Center, was symposium cochairman and 
coeditor of this publication. 
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acknowledge with appreciation their contribution. 

ASTM Committee on Publications 



Editorial Staff 
Jane B. Wheeler, Managing Editor 
Helen M. Hoersch, Associate Editor 

Ellen J. McGlinchey, Senior Assistant Editor 
Helen Mahy, Assistant Editor 



Contents 

Introduction 

STANDARDIZATION IN METEOROLOGY 

Standards in Meteorology—A. L. MORRIS 5 
NBS Standards for Pressure, Temperature, and Humidity— 

R. P. HUDSON 13 

International Agreements on Standards in Operational Meteorology— 
BERNARD ZAVOS 27 

Relationship of Automated Weather Observations to Subjective 
Elements—MATTHEW LEFKOWITZ AND J. T. BRADLEY 35 

METEOROLOGICAL INSTRUMENTATION 

Meteorological Instruments for Use Near the Ground: Their 
Selection and Use in Air Pollution Studies—D. A. MAZZARELLA 55 

Applicability of a Measurement System: Sensor Response and 
Representativeness—p. B. MACCREADY, JR. 74 

Remote Sensing of the Atmosphere from Environmental Satellites— 
L. I . ALLISON, RAYMOND WEXLER, C. R. LAUGHLIN, AND 

W. R. BANDEEN 8 3 

DATA PROCESSING AND STORAGE 

Meteorological Radar Signal Processing—R. J. SERAFIN AND 

R. STRAUCH 159 

Meteorological Data Processing—R. L. JENNE AND D. H. JOSEPH 183 

USE OF APPLIED METEOROLOGY AND CLIMATOLOGY IN AIR QUALITY WORK 

Effects on Atmospheric Diffusion of Meteorological Processes in 
Coastal Zones—G. S. RAYNOR 199 

Inadequacies of Atmospheric Stability Measurements and 
Recommendations for Improvement—j. H. CARLSON, 

R. A. HOLLISTER, M. E. SMITH, AND F. P. CASTELLI 213 

Useful and Useless Data for Judging Air Pollution Effects on 
Climate—H. E. LANDSBERG 224 

AiR QUALITY MODELING 

Dispersion from Individual Sources—F. PASQUILL 235 



Urban Modeling of Inert Substances—s. R. HANNA ^ 262 
An Overview of Atmospheric Reactive Pollutant Models— 

ALAN ESCHENROEDER 276 

Applications of General Meteorological Models to Air Quality 
Problems—R. A. ANTHES AND T. T. WARNER 304 

On the Development of a Guideline for Applying Air Quality 
M o d e l s — H . H. SLATER AND J. A. TIKVART 329 

OVERVIEW—THE OZONE PROBLEM 

Distribution of Atmospheric Ozone and How It Is Measured— 
JULIUS LONDON 339 

Nonanthropogenic Ozone in California Urban Areas—E. R. STEPHENS 365 

TROPOSPHERIC OZONE FORMATION AND TRANSPORT 

Effects of Weather Fronts on Ozone Transport—F. L. LUDWIG AND 
E. SHELAR 389 

Weekday-Weekend Ozone Concentrations in the Northeast United 
States—w. s. CLEVELAND AND J. E . MCRAE 407 

Implications of the Vertical Distribution of Ozone in the 
Troposphere—p. R. STICKSEL 421 

Formation and Transport of Ozone in the Northeast Quadrant of 
the United States—c. D . WIGHT, G. T. WOLFF, P. J. LIOY, 

R. E. MEYERS, AND R. T. CEDERWALL 4 4 5 

O Z O N E MEASUREMENTS IN THE FREE ATMOSPHERE 

Description and Review of Global Measurements of Atmospheric 
Species from the Global Atmospheric Sampling Program 
(GASP)—D. ]. GAUNTNER, J. D. HOLDEMAN, DANIEL BRIEHL, 

AND F. M. HUMENIK 461 

Global Atmospheric Sampling Program: Prospects for Establishing 
a Tropospheric Ozone Budget from Commercial Aircraft 
Data—p. D. FALCONER 479 

Ozone Trends Determined from the Dobson Ozone Network— 
J. K. ANGELL 491 

Impact of Stratospheric Ozone on Tropospheric Concentrations— 
E. R. REITER 506 

NEAR-SURFACE OZONE MEASUREMENTS 

Ozone Measurements at Several Rural and Urban Sites in New York 
S t a t e — p . E. COFFEY, R. A. WHITBY, W. N. STASIUK, 

LIAQUAT HUSAIN, AND V. A. MOHNEN 523 



Detection and Interpretation of Trends in Oxidant Air Quality— 
L. G. WAYNE, K. W. WILSON, AND C. L. BOYD 536 

Note on Ozone, Carbon Monoxide, and Particulate Matter Concen­
trations—J. CATALA, M. D. TEJERA, AND M. E. ZURITA 555 

Feedback Flow and Permeation Systems for the Calibration of Very 
Low Gas Concentrations—D. H. STEDMAN, T. J. KELLY, 

R. E. SHETTER, J. D. SHETTER, AND R. J. CICERONE 5 6 3 

TOXICOLOGICAL AND HEALTH EFFECTS 

A Review of Ozone Toxicology Studies—R. A. PARENT 575 
Controlled Studies of Ozone's Effects on Human Health— 

J. D. HACKNEY, W. S. LINN, AND K. A. BELL 5 9 7 

SUMMARY 

Summary 609 

Index 621 






