
". ,.' @:3
Robert J. Naiman
Editor

Watershed Management

Balancing Sustainability and
Environmental Change

With 115 Illustrations

,
Springer- Verlag
New York Berlin Heidelberg London Paris
Tokyo Hong Kong Barcelona Budapest

"::::~'~iU'~,: -,;-.. ;.~-~: ...,.;1'11'.."__; ~7
,. I

~t..



Roben J. Naiman
Center for Streamside Studies, AR-IO
University of Washington
SeaUle, WA 98195
USA

Library of Congress Cataloging-in-Publication Data
Watershed management: balancing sustainability and environmental

change, I edited by Roben J. Naiman
p. cm.

"Symposium held in Seallle, Washington, USA, on new perspectives
for watershed managemeOl in the Pacific nonhwest" -CIP galley.

Includes bibliographical references and index.
ISBN 0-387-97790-2

I. Watershed management-Nonhwest, Pacific-Congresses.I. Naiman. Roben J.
TC423,7.W38 1992

333.9I'009795-dc20 91-46693

PriOled on acid-free paper.

C 1992 Springer-Verlag New Yor1cInc.

All rights reserved. This wor1cmay not be translated or copied in whole or in pan without
the wrillen pennission of the publisher (Springer-Verlag New York, Inc., 175 Fifth Avenue.
New Yor1c,NY 10010. USA), except for brief excerpts in connection with reviews or scholarly
analysis. Use in connection with any form of information storage and retrieval. electronic
adaptation, computer software, or by similar or dissimilar methodology now known or here-after developed is forbidden.

The use of general descriptive names, trade names. trademarks. etc.. in this publicalion, even
if the former are nOl especially identified. is not to be taken as a sign. that such names. as
understood by the Trade Maries and Merchandise Maries Act. may accordingly be used freelyby anyone.

Production managed by Natalie iOhnson; manufacturing supervised by Roben Paella.
TypeSFt by Impressions, a Division of Edwards Brothers, Inc., Ann Arbor, MI. USA.
Printed and bound by Edwards Brothers, Inc., Ann Arbor, MI, USA.
Printed in the United Stales of America.

9 8 7 6 5 4 3 2 I

ISBN 0-387-97790-2 Springer-Verlag New Yor1cBerlin Heidelberg
ISBN 3-540-97790-2 Springer-Verlag Berlin Heidelberg New Yor1c

Contents

Contributors..............................................

Part 1. Global and National Perspectives ....................

I. New Perspectives for Watershed Management: Balancing Long-
Term Sustainability with Cumulative Environmental Change ...
ROBERTJ. NAIMAN '

2. Impactson Ecosystemsof GlobalEnvironmentalChangesin
Pacific Northwest Watersheds ............................
PAUL G. RISSER

3. Scientific Basis for New Perspectives in Forests and Streams
JERRY F. FRANKLIN

4. Ecologically Effective Social Organization as a Requirement for
Sustaining Watershed Ecosystems. . . . . . . . . . . . . . . . . . . . . . .. .
ROBERTG. LEE

5. Management of Aquatic Resources in Large Catchments:
Recognizing,lnteractions Between Ecosystem Connectivity and
Environmental Disturbance ..............................
J.A. STANFORD AND J.V. WARD

Part 2. Elementsof Integrated Watershed Management .......

6. FundamentalElementsof EcologicallyHealthyWatershedsin the
Pacific Northwest Coastal Ecoregion ......................
ROBERT J. NAIMAN, TIMOTHY J. BEECHIE, LEE E. BENDA,

DEAN R. BERG, PETER A. BISSON, LEE H. MACDoNALD,

MATTHEW D. O'CONNOR, PATRICIA L. OLSON, AND
E. ASHLEY STEEL

.,'
..\~;:;.~~i "..-:~

ix

3

12

25

73

91

125

127

v

'S'_..



vi Conlc:nls

7. Best Management Practices, Cumulative Effects, and Long-Term
Trends in Fish Abundance in Pacific Northwest River Systems 189
PETER A. BISSON, THOMAS P. QUINN, GORDON H. REEVES, AND
STANLEY V. GREGORY

8. Sensi/ivity of the Regional Water Balance in the Columbia River
Basin to Climate Variability: Application of a Spatially
Distributed Water Balance Model. . . . . . . . . . . . . . . . . . . . . . . . .
JAYNE DoLPH, DANNYMARKS, ANDGEORGEA. KING

233

9. Impacts of Watershed Management on Land-Margin Ecosystems:
The Columbia River Estuary .............................
CHARLES A. SIMENSTAD, DAVID A. JAY, AND
CHRISTOPHER R. SHERWOOD

266

10. Some Emerging Issues in Watershed Management:
Patterns, Species Conservation, and Climate Change
F.J. SWANSON, R.P. NEILSON, AND G.E. GRANT

Landscape
. 307

II. Using Simulation Models and Geographic Information Systems to
Integrate Ecosystem and Landscape Ecology 324
JOHN PASTOR AND CAROL A. JOHNSTON

12. Consideration of Watersheds in Long-Term Forest Planning Models:
The Case of FORPLAN and Its Use on the National Forests ... 347K. NORMAN JOHNSON

13. Integrating Management Tools, Ecological Knowledge, and
Silviculture ...........................................
CHADWICK DEARING OLIVER, DEAN R. BERG, DAvID R. LARSEN,AND KEVIN L. O'HARA

361

Part 3. Innovative Approaches for Mitigation and

Restoration of Watersheds ..: 383

14. The Science and Politics of BMPs in Forestry:
California Experiences 385RAYMOND M. RICE

15. Best Management Practices and Cumulative Effects from
Sedimentation in the South Fork Salmon River;

An Idaho Case Study 40I
WALTER F. MEGAHAN, JOHN P. POTYONDY, AND
KATHLEEN A. SEYEDBAGHERI

'.

Conlents vii

16. Management for Water Quality on Rangelands Through Best
Management Practices; The Idaho Approach 415
KENDALL L. JOHNSON

17. Riparian Responses to Grazing Practices 442
WAYNE ELMORE

18. The Changing Spokane River Wat~rshed: Actions to Improve and
Maintain Water Quality 458
RAYMOND A. SOLTERO, LYNN R. SINGLETON, AND
CLAY R; PATMONT

19. Unexamined Scholarship: The Land Grant Universities in the
Inland West 479
EDWIN H. MARSTON

I

I

I

20. Integrating Sustainable Development and Environmental Vitality:
A Landscape Ecology Approach ; 499
ROBERT G. LEE, RICHARD FLAMM, MONICA G. TURNER,

CAROLYN BLEDSOE, PAUL CHANDLER, COLLETTE DEFERRARI,

ROBIN GOTTFRIED, ROBERT J. NAIMAN, NATHAN SCHUMAKER,
AND DAVID WEAR

Index 523


