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ISBN-13: 978-1-59726-472-3 ( J k d i ^ l ^ p ^ r ) -- - -
ISBN-10: 1-59726-472-5 (cloth : alk. papet) 
ISBN-13: 978-1-59726-473-0 (pbk. • alk. paper) 
ISBN-10: 1-59726-473-3 (pbk. : alk. paper) 1. Environmental sciences—Simulation methods. 

I. Title. 

GE45.D37F67 2010 
363.700 l'l—dc22 

2009032257 

Ptinted on recycled, acid-free paper 

Manufactured in the United States of America 
10 9 8 7 6 5 4 3 2 1 

Keywords: Converters, cyclical behavior, Daisyworld, environmental systems, epidemic dynamics, 
exponential growth, feedback loops, homeostasis, Kaiba, mathematical models, Mono Lake, 
oscillations, system dynamics, stocks and flows, S-shaped growth, Stella, Vensim 

Số hóa bởi Trung tâm Học liệu – ĐHTN                                             http://www.lrc-tnu.edu.vn



For Amy 

Số hóa bởi Trung tâm Học liệu – ĐHTN                                             http://www.lrc-tnu.edu.vn



Số hóa bởi Trung tâm Học liệu – ĐHTN                                             http://www.lrc-tnu.edu.vn



C o n t e n t s 

Preface xi 

Acknowledgments xvii 

Part I. Introductory Modeling 

Chapter 1. Introduction 3 

Chapter 2. Software: Getting Starred with Stella and Vensim 

Chapter 3. Stocks and Flows: The Building Blocks of System 
Dynamics Models 31 

Chapter 4. Accumulating the Flows 39 

Chapter 5. Water Flows in the Mono Basin 47 

Chapter 6. Equilibrium Diagrams 65 

Chapter 7. S-Shaped Growth 77 

Chapter 8. Epidemic Dynamics 87 

Chapter 9. Information Feedback and Causal Loop Diagrams 

Chapter 10. Homeostasis 117 

Chapter 11. Temperature Control on Daisyworld 125 

Chapter 12. Hitt ing the Bull's-Eye 139 

Part II. Intermediate Modeling 

Chapter 13. The Modeling Process 149 

Chapter 14. Software: Further Progress with Stella and Vensim 

Chapter 15. The Salmon of the Pacific Northwest 189 

Chapter 16. Managing a Feebate Program for Cleaner Vehicles 

Chapter 17. Modeling Pitfalls 223 

Chapter 18. Introduction to Cyclical Behavior 235 

Chapter 19. Cycles in Real Estate Construction 245 

Chapter 20. Cycles in Predator and Prey Populations 255 

Chapter 21. The Overshoot of the Kaibab Deer Population 

Số hóa bởi Trung tâm Học liệu – ĐHTN                                             http://www.lrc-tnu.edu.vn



X 

Chapter 22. D D T in the Ocean 289 

Chapter 23. C 0 2 in the Atmosphere 295 

Chapter 24. Concluding Perspective 305 

Appendixes. Review and Advanced Methods 

Appendix A. Review of Units 317 

Appendix B. Review of Exponential Growth 323 

Appendix C. Software Choices and Individual-Based Models 329 

Appendix D. Sensitivity Analysis and Uncertainty 341 

Appendix E. Incorporating Other Methods in a System Dynamics 
Model 349 

Appendix E Short-Run and Long-Run Dynamics in a Single Model 353 

Appendix G. Spatial Dynamics and Spatial Displays 359 

References 367 

Index 375 

Số hóa bởi Trung tâm Học liệu – ĐHTN                                             http://www.lrc-tnu.edu.vn


