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The WHO air quality guidelines offer guidance on reducing the 

effects on health of air pollution. This book presents revised 

guideline values for the four most common air pollutants – 

particulate matter, ozone, nitrogen dioxide and sulfur dioxide – 

based on a recent review of the accumulated scientific evidence. 

The rationale for selection of the guideline value is supported by 

a synthesis of information emerging from research on the health 

effects of each pollutant.

The book gives a brief yet comprehensive review of the issues 

affecting the application of the guidelines in risk assessment 

and policy development. It summarizes information on pollution 

sources and levels in various parts of the world, on population 

exposure and characteristics affecting sensitivity to pollution, on 

methods for quantifying the health burden of air pollution, and 

on the use of guidelines in developing air quality standards and 

other policy tools. The special case of indoor air pollution is also 

explored. 

Prepared by a large team of renowned international experts 

who considered conditions in various parts of the globe, 

these guidelines are applicable throughout the world. They 

provide reliable guidance for policy-makers everywhere when 

considering the various options for air quality management.
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Abstract

Th e WHO air quality guidelines off er guidance to policy-makers on reducing the 

eff ects on health of air pollution. Th is book presents revised guideline values for 

the four most common air pollutants – particulate matter, ozone, nitrogen diox-

ide and sulfur dioxide. It also gives a comprehensive review of the issues aff ecting 

the use of the guidelines, which now apply the world over, in risk assessment and 

policy development.



Particulate matter, 
ozone, nitrogen dioxide 
and sulfur dioxide

Global Update 2005

Air Quality 
Guidelines



Th is work was supported by grants obtained by WHO from the German Fed-

eral Ministry for the Environment, Nature Conservation and Nuclear Safety, the 

Energy Research Centre of the Netherlands, the Swiss Federal Offi  ce for the En-

vironment, the Department of Health in the United Kingdom and the United 

States Environmental Protection Agency.

Acknowledgements



 V

Foreword ix

Introduction 1

 Development of the update 1

 Scope of the update 2

 Key scientifi c issues in the development of the guidelines 4

 Th e updated guidelines and air quality management 5

 References 6

Part 1 | Application of air quality guidelines 

for policy development and risk reduction

1. Sources of air pollution 9

 Summary 9

 Introduction 10

 Primary pollutants 12

 Secondary pollutants 24

 References 29

2. Global ambient air pollution concentrations and trends 31

 Summary 31

 Assessment of air quality based on available monitoring data 32

 PM10 or respirable particulate matter 37

 Ozone, a regional and global problem 41

 Sulfur dioxide, traditionally from the burning of fossil fuel 45

 Nitrogen dioxide, a problem related mainly to mobile sources 47

 Trends in air quality 49

 References 54

3. Human exposure to air pollution 61 

Summary 61

 Defi nition and concept of exposure 62

 Where does human exposure occur? 63

 Total exposure and time–activity patterns 64

Contents



V I

 Th e infl uence of location on the relationship between sources 

 and exposures 66

 Methods of exposure assessment 66

 Assessing long-term exposure to air pollution 71

 Critical time windows 72

 Relationship between personal exposure, indoor concentration 

 and outdoor concentration 72

 Key factors determining the relationship between indoor 

 and outdoor concentrations 72

 Overall strength of the relationship between personal (or indoor) 

 and outdoor concentrations 76

 Population characteristics 77

 Impact of exposure measurement error 78

 Policy implications of exposure assessment 79

 References 81

4. Health eff ects of air pollution: an overview 87

 Summary 87

 Introduction 88

 What is an adverse eff ect of air pollution? 89

 Assessing the health eff ects of air pollution 93

 Choice of study design 101

 References 102

5. Determinants of susceptibility 111

 Summary 111

 Introduction 112

 Who are most aff ected? 113

 Chronic diseases as determinants of susceptibility 121

 Future considerations 126

 References 126

6. Environmental equity 135

 Summary 135

 Introduction to concepts of environmental equity and justice 136

 Policy contexts relevant to environmental equity 137

 Evidence of inequities in health eff ects of air pollution 139

 Evidence on the links between pollution sources and inequity 141

 Hot spots, episodes and cumulative impacts 145

 Future research and policy implications 146 

References 147



 V I I

7. Health impact assessment 153

 Summary 153

 Introduction 154

 Previous studies 155

 Inputs for the analysis 156

 Benefi ts of conducting impact assessment 161

 A simple example of the methodology 164

 Uncertainties 166

 References 168

8. Application of guidelines in policy formulation 173

 Summary 173

 Introduction 173 

Setting air quality standards 174

 Implementation 182

 References 186

9. Indoor air quality 189

 Summary 189

 Background 190

 Characteristics of solid fuel smoke 194

 Indoor air pollutant levels in households using solid fuel: 

 concentrations and exposures 194

 Health eff ects associated with exposure to solid fuel smoke 197

 Comparability of health impacts from indoor and outdoor 

 air pollution 201

 Options for interventions 202

 Framework for air quality guidelines 205

 References 207

Part 2 | Risk assessment of selected pollutants 

10. Particulate matter 217

 Introduction 217

 General description 218 

Exposures 226

 Mechanisms of toxicity 231

 Health eff ects 247

 Human exposure studies 251

 Evaluation 272

 Guidelines 275

 References 280

预览已结束，完整报告链接和二维码如下：
https://www.yunbaogao.cn/report/index/report?reportId=5_11139


