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ISSUE:

Remote sensing techniques have proven to be
cost-effective methods for inventorying the
present condition of a wetland, and for detecting
changes in a wetland using historical remote
sensing data. The extensive research conducted
in this area is valuable when remote sensing
applications are being considered for use in
further wetland research.

RESEARCH:

The Bibliography of Remote Sensing Tech-
niques Used in Wetland Research provides list-
ings of some of the published works available
for reference. This bibliographical search was
conducted as part of a WRP work unit on char-
acterizing changes to wetlands. The results
were used to guide research efforts on the use of
remote sensing technology for wetland change
detection and assessment.

SUMMARY:

The bibliography will aid in literature reviews
conducted on the past uses of remote sensing
techniques in wetland research. All of the cita-
tions are in three listings organized by wetland
type, sensor type, and author.

AVAILABILITY OF REPORT:

The report is available on Interlibrary Loan Ser-
vice from the U.S. Army Engineer Waterways
Experiment Station (USAEWES) Library, tele-
phone (601) 634-2355.

To purchase a copy, call the National Technical
Information Service (NTIS) at (703) 487-4650.
For help in identifying a title for sale, call (703)
487-4780.

NTIS report numbers may also be requested
from the WES librarians.
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Chapter 1

1 Introduction

The Wetlands Research Program (WRP) is a critical part of the U.S.
Army Corps of Engineers’ commitment to wetland research. The WRP is
divided into five task areas, each with its own specific mission in an im-
portant part of wetland research. A work unit under the Stewardship and
Management Task Area, “Techniques for Characterizing Changes to Wet-
lands,” is investigating the application of remote sensing technology for
detecting changes in wetland environments.

This report documents a bibliographical search conducted as part of the
“Techniques for Characterizing Changes to Wetlands” work unit on appli-
cations of remote sensing techniques in wetland research. The search was
conducted as the initial step in examining the evolution of this technology
in terms of sensor and platform development and the refinement of data
processing and analysis techniques. It is a nonexhaustive search of publi-
cations from 1968 to 1990. Results were used to guide research efforts on
the use of remote sensing technology for wetland change detection and as-
sessment. The search was conducted through the WES Research Library.

Acoession Yor /

NTIS GCRA&I
DTIC TAB
Unaaonounced
Justificatio

DO0&

By
| Pietributiow/ _ |
Availsbility Sodes |
Avail snd/or
Introduction Pist Special




2 Bibliography Organization

The citations are presented in three appendixes. Appendix A organizes
citations by the following wetland types: (1) tidal salt marsh; (2) tidal
freshwater marsh; (3) mangrove; (4) inland freshwater marsh; (5) northern
peatland; (6) southern deepwater swamp; (7) riparian wetlands;! (8) sub-
merged aquatic vegetation; (9) regional wetland mapping; and (10) gen-
eral information. Citations that could not be categorized based on the
available information were placed in the group “Unknown Wetland Type.”

Appendix B groups the citations by sensor type: (1) black-and-white
photography; (2) true-color photography; (3) false-color infrared photogra-
phy; (4) Landsat Multispectral Scanner (MSS); (5) Landsat Thematic Map-
per (TM); (6) Satellite Pour 1’Observation de la Terre (SPOT); (7) radar;
(8) aircraft multispectral; (9) ground-based radiometer; (10) general infor-
mation; and (11) other. Citations that could not be categorized based on
the available information were placed in the group “Unknown Sensor
Type.”

Appendix C organizes the citations alphabetically by author. Within
Appendixes A and B, a citation may appear in more than one category.
The numbers of citations in each category in each appendix are summa-
rized in Table 1.

Mitsch, W. J., and Gosselink, J. G. 1986. Werlands. Van Nostrand Reinhold. New York.
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Table 1 '

Number of Citations by Category

Category Number of Citations

Appendix A—Wetland Types
Tidalsatmarsh . . . . ... ... ... ... . 154
Tidalfreshwatermarsh . . . . . . .. .. ................. 137
Mangrove . . . . . v v it e e e e e e e e e e e 9
Inland freshwatermarsh . . . .. .. .. ... ... ........... 128
Northempeattand . . . . . ... . ... .. ................. 8
Southemdeepwaterswamp . . . . . ... .. ... ... e 13
Riparianwetland . . . . .. ... ... .. .. ... ... ... ... ... 43
Submerged aquaticvegetation . . . . . . ... ... ..o 9
Regionalwetlandmapping . . . . . . .. ... .. .. ........... 41
Generalinformation . . . . . . . .. ... ... 46
Unknownwetlandtypes . . . . . .. ... ... ... ... . ... 77

Appendix B—Sensor Types
Black-and-whitephotography . . . . . . . .. ... ... .. .. . ..., 28
True-colorphotography . . . . . . ... ... .. ... 27
False-colorinfraredphotography . . . . . .. ... ... ... ... ... 105
LandsatMSS . . . . . . . . .. .. e .. 169
Landsat TM . . . . . . . . . . . .. e 47
SPOT . . . e e e e e 13
Radar . . . . . . . .. e 7
Aircraftmultispectral . . . . . .. ... Lo 33
Ground-basedradiometer . . . . ... .. ... ... ... .0 . 13
Generalinformation . . . . . .. .. ... ... 54
Unknownsensortype . . . . . . . .. .. .. ... 76
Othersensortype . . . . . . . . v v v v it i e e e 25

Appendix C—By Author . . . . . .. ... .. ... Lo e 494
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Appendix A
Citations Organized by
Wetland Type

Tidal Salt Marsh

Ackleson, S. G., Klemas, V., McKim, H. L. et al. 1985. A comparison of
SPOT Simulator data with Landsat MSS imagery for delineating water masses
in Delaware Bay, Broadkill River, and adjacent wetlands. Photogrammetric
Engineering and Remote Sensing. 51(8): 1123-1129.

Akhavi, M. §,, and Madjedi, M. 1975. Application of ERTS-1 imagery to

water and marine resources in Iran. Proceedings of the seminar on remote-

sensing applications, Bangkok, Thailand. Economic and Social Community,
Asia and Pacific Mineral Resources Section. 92-100.

Anderson, R. R. 1972. Applications of high-altitude remote sensing to coastal
zone ecological studies. Operational remote sensing: an interactive seminar to
evaluate current capabilities; February 1-4, 1972; Houston, Texas. American
Society of Photogrammetry. 191-195.

Anderson, R, Alsid, L., and Carter, V. 1975. Comparative utility of
Landsat-1 and Skylab data for coastal wetland mapping and ecological studies.
Proceedings of the NASA earth resources survey symposium; June 1975.
Houston, Texas: Lyndon B. Johnson Space Center, National Aeronautics and
Space Administration. 469-474,

Anderson, R. R,, Carter, V., and McGinness, J. 1973. Applications of ERTS
data to coastal wetland ecology with special reference to plant community
mapping and typing and impact of man. Third Earth Resources Technology
Satellite-1 symposium; December 10-14, 1973; Washington, DC. 1225-1242,

Anderson, R. R, Carter, V., and McGinness, J. 1973. Mapping Atlantic
coastal marshlands, Maryland, Georgia, using ERTS-1 imagery. Symposium
on significant results obtained from the Earth Resources Technology Satel-
lite-1; March 5-9, 1973; New Carrollton, Maryland. 603-613.

Al
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Anderson, R. R., Carter, V., and McGinness, J. 1974. ERTS-1 investigation
of wetlands ecology. Washington, DC: The American University.

Arp, G. K. 1975. The rationale for attempting to define salt marsh
mosquito-breeding areas in Galveston County by remote sensing the associated
vegetation. Proceedings of the NASA Earth Resources Survey Symposium;
June 9-12, 1975. Houston, Texas: National Aeronautics Space Administration.
289-299.

Baker, S. 1985. Land use and land cover classification of the North Carolina
Barrier Islands: Level 3. Raleigh, North Carolina: North Carolina State
University.

Bartlett, D. S. 1979. Spectral reflectance of tidal wetland plant canopies and
implications for remote sensing. Doctoral dissertation. Newark, Delaware:
University of Delaware.

Bartlett, D. S. 1982. Remote sensing of tidal wetlands: mapping and beyond.
Oceans ’82 conference record: industry, govemment, education, partners in
progress; Washington, DC. New York: IEEE. 458-463.

Bartlett, D. S., and Johnson, R. W. 1985. Remote sensing for ecological
assessment of wetlands. Eighth biennial intemnational esturarine research con-
ference; July 28, 1985. Durham, New Hampshire, 7A.

Bartlett, D. S., and Klemas, V. 1979. Assessment of tidal wetland habitat and
productivity. Proceedings of the thirteenth international symposium on remote
sensing of the environment; April 23-27, 1979; Ann Arbor, Michigan. Environ-
mental Research Institute of Michigan. 693-701.

Bartlett, D. S., and Klemas, V. 1979. Evaluation of remote sensing tech-
niques for surveying coastal wetlands. Newark, Delaware: University of
Delaware.

Bartlett, D. S., and Klemas, V. 1980. Quantitative assessment of tidal wet-
lands using remote sensing. Environmental Management. 4(4): 337-345.

Bartlett, D. S., and Klemas, V. 1981. In situ spectral reflectance studies of
tidal wetland grasses. Photogrammetric Engineering and Remote Sensing.
47(12): 1695-1703.

Bartlett, D. S., Klemas, V., Chrichton, O. W. et al. 1976. Low-cost, aerial
photographic inventory of tidal wetlands. Newark, Delaware: University of
Delaware, College of Marine Studies, Center for Remote Sensing.
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Bartlett, D. S., Klemas, V., Hamilton, P. et al. 1979. Quantitative assessment
of emergent Spartina altemniflora biomass in tidal wetlands using remote sens-
ing. Proceedings of workshop on wetland and estuarine processes and water
quality modeling; June 18-20, 1979; New Orleans, Louisiana. New York:
Plenum Publishing.

Bartlett, D. S., Klemas, V., Rogers, R. H. et al. 1979. Variability of wetland
reflectance and its effect on automatic categorization of satellite imagery.
Technical papers of the 1977 annual ASP/ACSM annual meeting; Febru-

ary 27 - March 5, 1977; Washington, DC. Falls Church, Virginia: American
Society of Photogrammetry.

Bates, A. L. 1989. Low level remote sensing of aquatic weeds. Proceedings
of workshop on management of aquatic weeds and mosquitoes in impound-
ments; March 14-15, 1989; University of North Carolina at Charlotte. Raleigh,
North Carolina: Water Resources Research Institute of the University of North
Carolina: 133-136.

Baumann, R. H,, and Adams, R. D. 1981. Remote sensing as a tool in deter-
mining probable impacts of flood contml and navigation structures on wetland
restoration in the lower Atchafalaya system. Sixth biennial intemnational estua-
rine research conference, November 1-5, 1981; Gleneden Beach, Oregon. 267.

Benton, A. R,, Jr,, Blanchard, A. J., and Newton, R. W. 1983. Multifre-
quency radar interpretation techniques applied to the coastal zone. Technical
papers of the 1983 ACSM-ASP fall convention; September 19-23, 1983; Salt
Lake City, Utah. 157-166.

Benton, A. R,, Jr., Clark, C. A, and Snell, W. W. 1980. Galveston Island - a
changing environment. College Station, Texas: Texas A & M University.

Benton, A. R. Jr,, Shell, W. W, and Clark, C. A. 1979. Monitoring man’s
impact in the coastal zone. Joint Proceedings of the ASP/ACSM Fall Techni-
cal Meeting; September 17-20, 1979; Sioux Falls, South Dakota. Falls Church,
Virginia: American Congress on Surveying and Mapping. 237-250.

Boylan, M. 1978. Use of remote sensing for land use policy formulation:
semiannual progress report: June - November, 1977. East Lansing, Michigan:
Michigan State University.

Boylan, M. 1980. Use of remote sensing for land use policy formulation:
annual progress report: June 1978 - May 1979. East Lansing, Michigan: Michi-
gan State University.

Bradfield, G. E., and Campbell, A. 1986. Vegetation-elevation correlation in
two dyked marshes of northeastem Vancouver Island: a multivariate analysis.
Canadian Jounal of Botany. 2487-2494,
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Brannon, D. P, and Irish, J. 1985. Satellite remote sensing and geographic
information systems applied to biogeochemical flux estimates. Biennial
Intemational Estuarine Research Conference Durham, NH (USA) 28 Jul.

Browder, J. A., May, L. N., Rosenthal, A. et al. 1988. Utilizing remote sens-
ing of Thematic Mapper data to improve our understanding of estuarine pro-
cesses and their influence on the productivity of estuarine-dependent fisheries.
Baton Rouge, Louisiana: Center for Wetland Resources, Louisiana State Uni-
versity; 1988.

Browder, J. A, May, L. N,, Jr,, Rosenthal, A. et al. 1989. Modeling future
trends in wetland loss and brown shrimp production in Louisiana using
Thematic Mapper imagery. Remote Sensing of Environment. 45-59; 1989.

Butera, M. K. 1979. A technique for the determination of Louisiana marsh
salinity zones from vegetation mapped by multispectral scanner data: a com-
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Purdue University. West Lafayette, Indiana: Laboratory for Applications of
Remote Sensing, Purdue University. 240-253.

Carter, V. Applications of remotely sensed data to wetland studies. J. J.
Rycroft, and A. C. Strickland, editors. COSPAR: Space Research. Washing-
ton, DC: US Geological Survey. 19-23.

Carter, V. 1976. Computer mapping of coastal wetlands. Washington, DC:
US Geological Survey.

Carter, V. 1977. Coastal wetlands: the present and future role of remote
sensing. Proceedings of the cleventh intemational symposium on remote sens-
ing of environment; April 25-29, 1977. Ann Arbor, Michigan: Environmental
Research Institute of Michigan. 301-323.

Appendix A Citations Organized by Wetiand Type




Carter, V. P., and Anderson, R. R. 1972. Interpretation of wetlands imagery
based on spectral reflectance characteristics of selected plant species. Proceed-
ings of the 38th annual meeting of American Society of Photogrammetry;
March 12-17, 1972; Washington, DC. Falls Church, Virginia: American Soci-
ety of Photogrammetry. 580-595.
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Cotter, P. J., Johnston, J. B., Quammen, M. L. et al. 1985. Development of a
computerized wetlands mapping data base for use in Section 404 jurisdictional
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