TABLE OF CONTENTS

1.

INTRODUCTION ............... e ettt et ec st
1.1 The Development of Environmental Models ............... e enes
1.2 Scope of the Book .......... et eccteec ettt ceseaen
1.3. State of the Art of Modeling ............... cees e ceeseeanns
1.4. HowtoUsethe Handbook . . . ............ciiiviennnn. ceeenn
BIOGEOCHEMICAL MODELS OF AQUATIC ECOSYSTEMS ...........
2.1 Characteristics of Models for Aquatic Ecosystems . ..... cesen e .o
2.2 An Overview of Models for Rivers and Streams ...... ceesrrserenas
2.3Modelsof Riversand Streams . . . .. .....o0vvenennnss
2.4. An Overview of Models for Lakes and Reservoirs . . . . oo oo v veveeenn.
2.5 Models for Lakes and ReServoirs . . . .. .o ove it innnenenennesneos
2.6 Overview of Marine Models ........... ceesenns
27MarineModels ...........
2.8 Overview of Models of Wetlands ............. ceenssenas oo
29Modelsof Wetlands . ............c0c000vu.
2.10 Overview of Groundwater Models ....................... oo
2.11 Groundwater Models . . .......... Seeeneseannes
2.12 Models of Waste Water Treatment Plants, An Overview ............
2.13 Waste Water Models .. ........ s eessscencresannns
BIOGEOCHEMICAL MODELS IN ECOTOXICOLOGY ..............
3.1 Introduction ........... s s et et e et eascannnnn ceeeenas
3.2 Characteristic Features and Classification of Ecotoxicological Models . . ..
3.3 The Application of Models in Ecotoxicology .. ... e cencasesasesns
3.4 An Overview of PesticidesModels ............ c et esees e
35Modelsof Pesticides ... .......0c0itiitnreenennennneeens .

3.6 An Overview: Models of Other Toxic Organic Compounds ...........
3.7 Models of Other Organic Compounds . . .. ......0o00eeeeeensonn.
3.8 An Overview: Models of Heavy Metals, Radionuclides and Other Inorganic
Compounds inthe Environment . ...............c000u0nun..
3.9 Models of Heavy Metals, Radionuclides and Other Inorganic Compounds in
the Enviromment ........c000tteeetenneneecenanoeennss

127
129
147
148
157
159

163
165

175
176
180
194
199

222



4. MODELS OF TERRESTRIALECOSYSTEMS ........co00tveeeennn
4.1 General Considerations on Modeling Terrestrial Ecosystems . . . . .......
4.2. An Dlustration: A Complex Hierarchical Model . ........0000000..

4.3 Growth Equations .............
4.4. Overview of Agricultural Models . ..........c0000eeeennennnn
4.5 Agriculture Models . ... ... cerecrasanas .
4.6. An Overview of Forestry Models .. ... C e et ereevtes st et eanen
4.7 Forestry Models . . ....... ceenseeasea C e e ettt e arenns

4.8. An Overview: Models of Other Terrestrial Ecosystems . .............
4.9ModelsofOtherTerrostrialEcosystems........................

5. MODELS OF ATMOSPHERIC POLLUTION AND CLIMATE ....... .o
5.1 General Considerations on Modeling Air Pollution and Climatic Changes . .
5.2 Models of the Distribution and Effect of Acidic Rain . ....... ceessnn
5.3. Plume Dispersion .........
5.4 An Overview: Models of Air Pollution ......... sesse it eeseanas
5.5 Models of Air Pollution ...........

6. LANDSCAPEMODELSANDMODELINGTOOLS..................

6.1 Introduction .........................
6.2 An Overview: Models of Regions and Landscape .......... ceeeaeen
6.3 Models of Regions and Landscape ....... ceeaas t e et eae .o
6.4 An Overview: Auxiliary Models as Modeling Tools ................
6.5AuxiliaryModelsasModelingTools .....

7. MODELING POPULATION DYNAMICS . .

7.1 Introduction .......... Ct et e e et t e s et eneens .
7.2 Interaction between Populations .. ..., . ceonon Ce e et

7.3 Modeling Age Structure for Management of Natural Resources
7.4 Modeling the Primary Production/the Photosynthesis: An Overview . . . . ..
7.5 Models for the Primary Production and the Photosynthesis ........
7.6 An Overview of Modeling Population Dynamics
7.7 Population Dynamic Models . . . .
REFERENCES .........
INDEX ....... .

A A L T T
® e e e 0000000

R I

-aooooooo.-.o-.ano.ocoooooooo-oooocoo-ooo

249
251
254

267
273
328
334

370

401
403
405
420

434

451
453
453
457
477

499
501
507
512
516
525

570
645
649



