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Monitoring of the Environment as a Whole       1 
Isoken T. Aighewi, Department of Soil Science, University of Benin, Benin City, Nigeria.. 
Ema Oladiran Ekundayo, Department of Soil Science, University of Benin, Benin City, Nigeria. 
 
1. Introduction 

1.1. Definition of Environmental Pollution Monitoring 
1.2. Scope of Environmental Pollution Monitoring 

2. Objectives and Purpose of Environmental Pollution Monitoring 
3. A Public Health Perspective of Environmental Pollution Monitoring 
4. Levels of Environmental Quality Monitoring Programs 
5. Design of Single, Multimedia and Special Purpose Environmental Monitoring Programs 
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5.2. Air Quality 
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1. Introduction 
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2.3. Light 
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2.6. Pollutants 

3. Priority Biotic Factors 
3.1. Living Organisms 
3.2. Biotic Interaction 
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Miah M. Adel, University of Arkansas at Pine Bluff, USA 
Syed A. Hasnath, Department of Geology, Boston University, USA 
 
1. Introduction 
2. Natural Hazards 

2.1. Extraterrestrial Origin 
2.1.1. Stellar Outbursts 
2.1.2. Asteroids 
2.1.3. Meteoroids 
2.1.4. Solar Radiation Storms 
2.1.5. Radio Blackouts 
2.1.6. Geomagnetic Storms 

2.2. Terrestrial Origin 
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2.2.1.2. Earthquakes 
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2.2.1.3. Landslides 
2.2.1.4. Avalanche 
2.2.1.5. Tsunamis 

2.2.2. Weather and Climatic Origin 
2.2.2.1. Floods 
2.2.2.2. Droughts 
2.2.2.3. El Niño and La Nina 
2.2.2.4. Tornados and Tropical Storms 
2.2.2.5. Lightning 
2.2.2.6. Blizzard 

2.2.3. Biologic Origin 
2.2.3.1. Bacteria 
2.2.3.2. Viruses 
2.2.3.3. Insect- and Rodent-borne Diseases 
2.2.3.4. Death Causes 

3. Anthropogenic Activities 
3.1. Biomass Burning 
3.2. Greenhouse Gases and Global Warming 
3.3. Incineration of Chemical Weapons 

3.3.1. Predicted Toxins in the Exhaust Gas 
3.3.1.1. Oxides of Sulfur 
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3.3.1.5. Oxides of Carbon 
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3.3.1.7. Dioxins 
3.3.1.8. Heavy Metals 
3.3.1.9. Effects of Acid Rains on Soils, Surface Water, Aquatic Environment, and Others 
3.3.1.10. Impact of Chemicals on Trees, Plants, and Crops and Animals 

3.4. Construction of Dams and Diversion of Water 
3.4.1. Missouri-Mississippi Basin 
3.4.2. Aral Sea Basin 
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3.4.4. Oil and Gas Explorations 
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3.4.8. Wars 

4. Conclusion 
 
 
Bioindicator Species and Their Use in Biomonitoring      77 
Almut Gerhardt, LimCo International, Ibbenbüren, Germany 
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1.3. Keystone Species 
1.4. Endangered Species 
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1.5.3. Behavioral Stress Responses 
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2.1. Biotic Indices and Rapid Bioassessment 

2.1.1. Saprobic Index 
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2.1.2. The Trent Biotic Index (TBI) and Modifications 
2.1.3. Chandlers Biotic Score (CBS) 
2.1.4. Biological Monitoring Working Party (BMWP)-score 
2.1.5. Belgian Biotic Index (BBI) 
2.1.6. Chutter's Biotic Index 
2.1.7. Floristic Quality Index (FQI) 
2.1.8. Index of Air Purity (IAP) 
2.1.9. Chironomid Indices 
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3. Alternative Biomonitoring Methods 
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3.1.1. Diversity Indices 
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3.1.3. Multimetric Indices 
3.1.4. Non-taxonomic Biomonitoring Approaches 

4. Aquatic Bioindicators 
4.1. Bacteria and Algae 
4.2. Bryophyta 
4.3. Aquatic Vascular Plants 
4.4. Protozoa 
4.5. Macroinvertebrates 
4.6. Fish 

5. Terrestrial Bioindators 
5.1. Lichens and Bryophyts 
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Remote Sensing (Satellite) System Technologies       124 
Michael A. Okoye, Earth Satellite Corporation, Rockville Maryland, USA 
Greg T. Koeln, Earth Satellite Corporation, Rockville Maryland, USA 
 
1. Introduction 
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2.2.4. Radar or Microwave Imaging System 

2.3. Advantages of Satellite Remote Sensing 
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2.3.2. Globally Available Global Data 
2.3.3. Dynamic and Up-to-Date Data 
2.3.4. Many Views of the Same Situation 
2.3.5. Digital and Computer Compatible 
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2.3.6. Fast, Accurate, and Inexpensive 
2.4. Limitations of Satellite Remote Sensing 

2.4.1. The Mechanism of Data Acquisition 
2.4.2. Cloud Cover and Other Limiting Factors 
2.4.3. Systems Limitations 
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3.5. Image Processing Considerations 
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3.1. Basic Concepts and Instrumentation 
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3.1.2. Magnetic Instruments 
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8.2.2. Interpretation Methods 

9. Ground Penetrating Radar 
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2.1.1. Qualitative GC Analysis 
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4. Analysis of Trace Organic and Metallic Contaminants by Mass Spectrometry (MS) 
4.1. Gas Chromatography-Mass Spectrometry (GC-MS) 
4.2. Liquid Chromatography-Mass Spectrometry (LC-MS) 
4.3. ICP-MS 

5. Future Trends and Directions 
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Constance M. Brown-Mitic, University of Arizona, Tucson, Arizona, USA 
Roger Bales, University of Arizona, Tucson, Arizona, USA 
Samuel K. Kaharabata, Agriculture and Agri-Food, Ottawa, Ontario, Canada 
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2.3. Sulfur Dioxide 
2.4. Tropospheric Ozone 
2.5. Particulate Matter 
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3.3.1. Trends and Estimates 
3.3.2. Monitoring Nitrous Oxide 
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3.2. Emissions and Transport 
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4. Acid Deposition 
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4.2. Emissions and Transport 
4.3. Investigative Methods 
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5. Particulate Matter 
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5.2. Emission and Transport 
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4.2. Scale of Measuring Acoustic Variables 
4.3. Combined Effects of Sound 
4.4. Frequency Weighting 
4.5. Directional Characteristics of Sound Sources 
4.6. Sound Field 

5. Present Status of Noise Awareness 
6. Techniques of Industrial Noise Monitoring 

6.1. Noise Measurement 
6.2. Noise-Measuring Instruments 
6.3. Index for Noise Estimation 

6.3.1. Sound Pressure Level, Lp 
6.3.2. Equivalent Sound Level, Leq 
6.3.3. Percentile Exceeded Sound Level, Lx 
6.3.4. Day–Night Sound Level, LDN 
6.3.5. Community Noise Equivalent Level (CNEL) 
6.3.6. Day Average Sound Level, LD 
6.3.7. Noise Exposure Level, LAX 

6.4. Errors in Noise Measurements 
7. Noise Assessment Models 

7.1. Concentration of Sources 
7.2. Division of Noise Sources  

7.2.1. Incoherent 
7.2.2. Coherent 

7.3. Industrial Noise Assessment and Prediction 
7.3.1. Sound Output of Processes and Plants 
7.3.2. Presence of Other Sources 

7.4. Attenuation of Noise Level 
7.4.1. Attenuation by Spreading 
7.4.2. Influence of Ground Surfaces 
7.4.3. Absorption by Air 
7.4.4. Attenuation by Barrier 
7.4.5. Other Attenuation 

7.5. Meteorological Conditions 
7.5.1. Viscosity 
7.5.2. Humidity 
7.5.3. Rain and Fog 
7.5.4. Temperature 
7.5.5. Wind 
7.5.6. Turbulence 

8. Calculation of Noise Levels Near Industrial Complexes 
8.1. Plant Sound Power Method 
8.2. Calculation of Leq  for Mobile Plant 

8.2.1. Mobile Plants within a Small Area 
8.2.2. Mobile Plants on Regular Routes 
8.2.3. Road Traffic Noise 

8.3. Summation of Sound Levels 
9. Noise Level Monitoring for Prediction 

9.1. Source Characterization Model 
9.2. Theory of the Equivalent Acoustic Center (EAC) 

10. The Development of Source Characterization Model 
11. Conclusion 
 
 

©Encyclopedia of Life Support Systems (EOLSS) vii



ENVIRONMENTAL MONITORING 

Priority Parameters for Monitoring of Freshwater and Marine Systems, and Their  
Measurement          318  
Luke J. Twomey, Institute of Marine Sciences, University of North Carolina at Chapel Hill, USA. 
M.F. Piehler, Institute of Marine Sciences, University of North Carolina at Chapel Hill, USA.  
H.W. Paerl, Institute of Marine Sciences, University of North Carolina at Chapel Hill, USA. 
 
1. Introduction 
2. Salinity and Conductivity 
3. Light 
4. Dissolved Oxygen 
5. Temperature 
6. pH 
7. Nutrients 
8. Phytoplankton 
9. Zooplankton 
10. Aquatic Pathogens 
11. Fish and Other Large Organisms 
 
 
Freshwater Observation Systems, Networks, and Existing Databases    339 
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