CONTENTS

1 Importance of Survey Information in Ecosystem Management 1

1.1
1.2
1.3
1.4
1.5

The Increasing Complexity of Ecosystem Management, 1

Purpose and Scope, 4

Survey Information as a Road Map for Planners and Managers, 6
Perspective, 7

Bibliography, 8

PART I FUNDAMENTALS OF SURVEY SYSTEMS

2 Information Systems and Survey Planning 11

2.1
2.2
2.3

2.4
2.5
2.6
2.7
2.8

3.8

Introduction to Survey Information Systems, 11

Components of a Survey Information System, 12

Analysis of Information Needs in Relation to Management
Objectives, 17

Data Sources and Procurement, 25

Selection of Survey Methods According to Information Needs, 44
Output Products of a Survey System, 47

Maintenance of the System, 75

Suggestions for Individual Study, 77

2.9 Bibliography, 78
3 Basic Measurements 80
3.1  Nature of Numerical Data, 80
3.2 Identification of Features, 86
3.3  Anatomy of Airphotos, 90
3.4 Directions and Angles, 102
3.5 Distance, 117
3.6 Elevations, Slopes, Heights, and Depths, 127
3.7 Area, 145

Radiation, Intersection, and Resection, 152



X CONTENTS

3.9

3.10
3.11
3.12

Geographic Referencing, 154
Suggestions for Individual Study, 162
Part 1 in Review, 162

Bibliography, 163

PART I SURVEYING ECOSYSTEM COMPONENTS

4 The Foundation of Ecosystems: Topography, Seils, and Geology 167
4.1 The Lay of the Land: Topography and Drainage, 167
4.2 The Environmental Substrate: Soils, 181
4.3 The Environmental Underpinning: Subsurface Geology, 219
4.4 Topography, Soils, and Geology in Environmental Data
Systems, 228
4.5 Bibliography, 229

5 The Environmental Utilities: Radiant Energy, Air, Water,
and Weather 234

S.1

The Environmental Power Source: Radiant Energy, 237

5.2 Environmental Air Conditioning: Atmospheric Conditions and Air
Quality, 250
5.3 The Environmental Plumbing System: Hydrology, 268
5.4 Role of Atmospheric and Hydrologic Data in Environmental
Information Systems, 278
5.5 Bibliography, 279
6 Vegetation: A Renewable Rescurce 283
6.1  Structural Features of Vegetation, 284
6.2  Sampling Strategies for Vegetation Surveys, 290
6.3  Surveying Forest Trees, 309
6.4  Surveying Shrubs and Tree Saplings, 325
6.5  Surveying Herbaceous Vegetation and Seedlings of Woody
Plants, 327
6.6  Range Surveys, 330
6.7  Surveying Woody Debris, 331
6.8  Association Analysis, 332
6.9  Role of Vegetation Data in Environmental Information
Systems, 333
6.10 Bibliography, 334



CONTENTS «xi

7 Human Influences 337

7.1 Land Use and Ownership, 337

7.2 Personal and Organizational Information, 339

7.3 Scenic Quality of Landscapes, 343

7.4 In Conclusion—Environmental Impact Analysis, 343
7.5 Bibliography, 344

Appendix Descriptive Statistics and Sampling 347

A.1  Statistical Parameters of Populations, 348

A.2  Introduction to Probability, 354

A.3  Direct Estimation from Simple Random Samples, 361
A.4  Indirect Estimation by Regression, 376

A.5 Nomograms, 384

A.6  Stratified Sampling, 385

A.7  Introduction to Multistage Sampling, 388

A.8 Introduction to Double Sampling, 390

A.9 Sampling with Unequal Probabilities, 392
A.10 Chi-Square Analysis of Cross Tabulations, 393
A.11 Bibliography for Appendix, 396

Index 397



