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INTRODUCTION

Abstract:

The nature and behavior of shallow surface-water (sheet) flows through low-gradient heterogeneous wetlands is not well understood.  Knowledge of internal and external forcing effects on the quantity, quality, timing, and distribution of flows in and through the vegetated wetlands of Everglades National Park (ENP) is imperative to their preservation.  Monitoring of wetland flow conditions at a variety of locations (e.g., slough versus marsh) and in a variety of vegetation types (e.g., sawgrass versus spikerush) is needed to detect and evaluate the effects of local and remote forcing mechanisms on flow structure, behavior, and distribution within ENP.

OVERVIEW

Statement of Issue:
Indications are that the landscape characteristics of the northern Everglades have been adversely affected by changes in the primary pathways and magnitudes of sheet flows that affect particulate transport (McVoy, 2000).  Analyses of sediment cores indicate that much of the vegetation transformation along the mangrove fringe of Florida Bay within ENP that occurred in the early to mid 20th century appears to be the result of hydrological shifts unrelated to sea-level rise (Willard and others, 2001).  Major engineering modifications are planned for the Everglades in the Comprehensive Everglades Restoration Plan (http://www.evergladesplan.com) that will alter freshwater delivery and distribution within ENP.  Research into both natural and human-imposed effects on sheet flow patterns and behavior in the ENP wetlands is needed to guide restoration efforts, to establish baseline sheet flow conditions, and to monitor and detect potential flow changes.

Relevant Literature:

McVoy, C.W., 2000, Patterns, niches and mechanisms in the ridge and slough landscape: implications for restoration, in Proceedings Greater Everglades Ecosystem Restoration (GEER) Science Conference, December 11-15, 2000, Naples, FL, pp. 125-6. 

Willard, D.A., Holmes, C.W., and Weimer, L.M., 2001, The Florida Everglades ecosystem: climatic and anthropogenic impacts over the last two millennia, in Wardlaw, B.R., (ed.), Paleoecology of South Florida, Bulletins of American Paleontology, v. 361.
Scope of Study:

This project is being conducted solely within Everglades National Park.  The research is focused on evaluating sheet-flow structure and quantifying flow-forcing effects in both freshwater and brackish wetlands of the southern Everglades.  Flow monitoring will be conducted in sloughs, marshes, and wet prairies, bordering the mangrove ecotone and in a variety of vegetative types including sawgrass (Cladium jamaicense) communities of varying densities, spikerush (Eleocharis) assemblages, and in short hydroperiod grasses.

Intended use of Results:

Knowledge of the nature of sheet flow behavior in ENP will help guide CERP restoration efforts; benefit the development, improvement, and calibration of simulation models being relied on to evaluate and monitor restoration actions; and aid process-study analyses being conducted by hydrologists and ecologists within the ecosystem.  No commercial products will be derived from this project.

OBJECTIVES

The primary goals of this research are to: 1) quantify, both temporally and spatially, the nature and behavior of sheet flows in wetlands, 2) identify the internal and external forcing mechanisms that affect sheet flow behavior, both horizontally and vertically, 3) evaluate and contrast slough and marsh flow magnitudes and directions, 4) determine the significance of meteorological effects on flow structure, and 5) investigate the channeling of sheet flows from sloughs to the headwaters of tidal creeks.

METHODS

Description of Study Area:

Flow-velocity and related data will continue to be collected in the 2001 permit year at three monitoring stations established in August 2000 under permit 2000070 near National Park Service (NPS) water-level stations NP-203 and P33 and at the U.S. Geological Survey (USGS) water-level station SH1.  A flow-velocity meter also will be installed at the temperature-monitoring station near P33 in the 2001 permit year.  A flow-velocity and water-temperature monitoring station is planned to be established within 2 km of the NPS NP-201 water-level gage.  Two additional flow-velocity monitoring stations will be established in close proximity to existing USGS ET stations X1 and X2 to facilitate sharing of meteorological and flow data between collaborating scientists.  Flow-velocity monitoring stations will be established near the headwaters of tidal creeks within 2 km of NPS water-level monitoring stations P38 and P35 and station BR in the ENP Marine Monitoring Network.  A typical slough site between NPS water-level monitoring stations P35 and P36 with little or no emergent vegetation will be selected to monitor and contrast flow effects in water columns devoid of vegetation with those sparsely and heavily vegetated.  New monitoring stations will be located in close proximity to existing airboat trails to minimize impacts on the ecosystem.  A field reconnaissance will be conducted to select and fix exact monitoring sites and a list of station coordinates then will be made available to ENP staff to supplement this permit.

Procedures:

Flow-velocity, water and air temperature, conductivity, and limited other meteorological variables are being monitored continuously at hour and bi-hour intervals.  Flow velocities are monitored using autonomous-recording, point-sampling, acoustic Doppler velocity (ADV) meters consisting of a probe unit cabled to a canister containing a signal processor, data storage, and battery supply.  Water and air temperatures are monitored using an inline string of thermistors cabled to a battery-powered data logger charged by a solar panel.  Monitoring sites are visited approximately monthly for data downloading and equipment servicing.  

Collections:

No specimens or materials will be collected and removed from the monitoring sites.

Analysis:

Acoustic Doppler flow-velocity data will be quality checked using criteria established by the instrument developer as demonstrated in Ball and Schaffranek (2000).  Other data will be evaluated according to methods and techniques recommended by the manufacturer of the specific instrument probe being utilized.

Schedule:

Data collection commenced in August 2000 under ENP permit number 2000070.  Automatic monitoring and recording is conducted throughout the wet season, typically July through December.  Data reports will be prepared annually.

Budget:

This project is funded through the USGS South Florida Ecosystem Program.  No costs are incurred for the collection and retention of specimens or materials.

PRODUCTS

Publications and Reports:

Data reports will be prepared annually and articles will be submitted for publication in journals of professional societies as warranted by scientific findings.  Other publication outlets, e.g. conference proceedings, will be utilized as appropriate for prompt reporting of intermediate results.

Collections:

n/a

Data:

Data will be published and disseminated via the USGS South Florida Information Access website (http//sofia.usgs.gov).

LITERATURE CITED

Ball, M.H., and Schaffranek, R.W., 2000, Flow-velocity data collected in the wetlands adjacent to canal C-111 in south Florida during 1997 and 1999, U.S. Geological Survey Open-File Report 00-56, 42 p.

QUALIFICATIONS

All investigators have multiple years of experience deploying and retrieving specialized hydrologic instrumentation including acoustic Doppler velocity meters, meteorological probes, and electronic data loggers.  See attached vitae for more information on individual investigator qualifications.  This project conducted initial monitoring and data collection at three locations during the 2000 wet season under permit 2000070 issued July 17, 2000.

SUPPORTING DOCUMENTATION AND SPECIAL CONCERNS

Safety:

n/a

Access to Study Sites:

Access to study sites will be obtained by airboat, motorboat, or helicopter dependent on location and conditions.  No entry into restricted areas will be required.  Monitoring sites are visited approximately monthly for data downloading and equipment servicing.  

Use of Mechanized and Other Equipment:

Use of special mechanized equipment will not be required.  The ADV probe unit is suspended from a tripod constructed from 2x4 lumber or a four-legged structure constructed from 1.5 in. diameter PVC pipe.  The inline string of thermistors is cabled to a data logger and attached to an upright section of PVC pipe.  The temperature data logger is housed in a 12 in. by 14 in. shelter affixed and held in place by a 1.5 in. diameter metal pipe.  A 10 in. by 16 in. solar panel is attached to the top of the pipe for data-logger battery charging.  The ADV data-logger canister is secured to the bottom of the pipe.  Where no existing gage platforms can be utilized to co-locate instrumentation, a small (8-foot) section of boardwalk constructed from 2x4 and 2x10 lumber is required to facilitate electronic equipment servicing and PC data downloading.  All instrumented sites will be appropriately visually marked for identification in compliance with NPS requirements.  Upon completion of the project all instrumentation and any constructed platforms will be removed.  

Chemical Use:

n/a

Ground Disturbance:

Ground disturbance will be minimal and limited to installation of equipment platforms and fixtures required to hold instrument probes and data loggers as described above in Use of Mechanized and Other Equipment section.

Animal Welfare:

n/a

NPS Assistance:

n/a

Wilderness “Minimum Requirement” Protocols:

n/a
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Schaffranek, R.W., 1996, Coupling models for canal and wetland interactions in the south Florida ecosystem: U.S. Geological Survey Fact Sheet 139-96, 4 p.

Schaffranek, R.W., and Lai, Chintu, 1996, Friction-term response to boundary-condition type in flow models:  American Society of Civil Engineers, Journal of Hydraulic Engineering, New York, NY, v. 122, no. 2,  p. 73-81.

Schaffranek, R.W., 1997, Coupling models for simulating canal and wetland interactions: Abstract, U.S. Geological Survey Open-File Report 97-385, [Proceedings], pp 79-80.

Schaffranek, R.W., 1998, Simulation model for open-channel flow and transport: Proceedings 1st Federal Interagency Modeling Conference, Las Vegas, NV, April 19-23, 1998, [Proceedings], 6 p.

Schaffranek, R.W., 1999, Hydrologic studies in support of south Florida ecosystem restoration, in Hotchkiss, R.H., and Glade, Michael, (eds.), Proceedings ASCE 2000 Joint Conference on Water Resources Engineering and Water Resources Planning and Management, June 6-9, 1999, Tempe, AZ, 8 p.

Schaffranek, R. W., 1999, Analysis of sheet flows to Florida Bay from C-111 canal: Abstract, U.S. Geological Survey Open-File Report 99-181, [Proceedings], pp 98-99. 

Schaffranek, R.W., Ruhl, H.A., and Hansler, M.E., 1999, An overview of the southern inland and coastal system project of the U.S. Geological Survey south Florida ecosystem program: International Association of Hydraulic Research Third International Symposium on Ecohydraulics, Salt Lake City, Utah, July 13-16, 1999, [Proceedings], 11 p.

Schaffranek, R. W., and Ball, M.H., 2000, Flow velocities in wetlands adjacent to canal C-111 in south Florida, in Eggleston, J.R., Embry, T.L., Mooney, R.H., Wedderburn, Leslie, Goodwin, C.R., Hinkel, H.S., Pegram, K.M., and Enright, T.J., (compilers), U.S. Geological Survey Program on the South Florida Ecosystem: 2000 Proceedings: Presentations made at the Greater Everglades Restoration (GEER) Conference, December 11-15, 2000, Naples FL, U.S. Geological Survey Open-File Report 00-449, p. 45-47.

Schaffranek, R.W., 2001, The Tides and Inflows in the Mangroves of the Everglades (TIME) interdisciplinary project of the south Florida ecosystem program: U.S. Geological Survey Fact Sheet 031-01, 4 p.

Schaffranek, R.W., Jenter, H.L., Langevin, C.D., and Swain, E.D., 2001, The tides and inflows in the mangroves of the Everglades (TIME) project: Abstract, Florida Bay Science Conference, Key Largo, Florida, April 23-26, 2001, [Proceedings], 2 p.

Schaffranek, R.W., Smith, T.J. III, and Holmes, C.W., 2001, An investigation of Everglades hydrology and Florida Bay dynamics to ecosystem processes in south Florida: U.S. Geological Survey Fact Sheet 049-01, 4 p.

Research Interests:

Research interests are focused on seeking improved hydrodynamic and transport equation formulations and developing new numerical solution methods.  Formulation, development, and documentation of a widely-used mathematical/numerical model for simulation of unsteady flow and solute transport in networks of interconnected riverine or estuarine channels has been a major research accomplishment.
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Recent Publications -- Abstracts

Duff, M. P. and H. L. Jenter, 2000, Real Time Data Web Pages of the "Tides and Inflows in the Mangroves of the Everglades" Research Project, Proceedings of the AGU 2000 Spring Meeting, Washington, D. C. 

Duff, M. P. and H. L. Jenter, 2000, The Web Pages of the Tides and Inflows in the Mangroves of the Everglades (TIME) Project, in Eggleston, J. R., Embry, T. L., Mooney, R. H., Wedderburn, L., Goodwin, C. R., Hinkel, H. S., Pegram, K. M., and Enright, T.J., (compilers), U. S. Geological Survey Program on the South Florida Ecosystem: 2000 Proceedings: Presentations made at the Greater Everglades Restoration (GEER) Conference, December 11-15, 2000, Naples, FL, p. 371, U. S. Geological Survey Program on the South Florida Ecosystem: 2000 Proceedings, Greater Everglades Ecosystem Restoration (GEER) Conference, U. S. Geological Survey Open-File Report 00-449, pp. 160-161. 

Lee, J. K., L. C. Roig, H. L. Jenter, and H. M. Visser, 2000, Determination of Resistance Coefficients for Flow Through Submersed and Emergent Vegetation in the Florida Everglades, in Eggleston, J. R., Embry, T. L., Mooney, R. H., Wedderburn, L., Goodwin, C. R., Hinkel, H. S., Pegram, K. M., and Enright, T.J., (compilers), U. S. Geological Survey Program on the South Florida Ecosystem: 2000 Proceedings: Presentations made at the Greater Everglades Restoration (GEER) Conference, December 11-15, 2000, Naples, FL, pp. 291-292, U. S. Geological Survey Program on the South Florida Ecosystem: 2000 Proceedings, Greater Everglades Ecosystem Restoration (GEER) Conference, U. S. Geological Survey Open-File Report 00-449, pp. 33-34. 

Lee, J. K., H. J. Jenter, V. C. Lai, Visser, H. M. Visser, and M. P. Duff, 2000, A Pipe Manometer for the Determination of Very Small Water-Surface Slopes in the Florida Everglades, in Eggleston, J. R., Embry, T. L., Mooney, R. H., Wedderburn, L., Goodwin, C. R., Hinkel, H. S., Pegram, K. M., and Enright, T.J., (compilers), U. S. Geological Survey Program on the South Florida Ecosystem: 2000 Proceedings: Presentations made at the Greater Everglades Restoration (GEER) Conference, December 11-15, 2000, Naples, FL, pp. 335-336, U. S. Geological Survey Program on the South Florida Ecosystem: 2000 Proceedings, Greater Everglades Ecosystem Restoration (GEER) Conference, U. S. Geological Survey Open-File Report 00-449, pp. 31-32. 

Schaffranek, R.W., Jenter, H.L., Langevin, C.D., and Swain, E.D., (in press), The tides and inflows in the mangroves of the Everglades (TIME) project: Abstract, Florida Bay Science Conference, Key Largo, Florida, April 23-26, 2001, [Proceedings]. 
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Lee, J. K., H. M. Visser, H. L. Jenter, and M. P. Duff, 2000, Velocity and Stage Data Collected in a Laboratory Flume for Water Surface Slope Determination Using a Pipe Manometer, U. S. Geological Survey Open-File Report 00-393. 

Recent Publications -- Posters

Duff, M. P. and H. L. Jenter, 2000, Real Time Data Web Pages of the "Tides and Inflows in the Mangroves of the Everglades" Research Project, Presentations made at the AGU Spring Meeting, Washington, D.C. 

Lee, J. K., H. J. Jenter, V. C. Lai, Visser, H. M. Visser, and M. P. Duff, 2000, A Pipe Manometer for the Determination of Very Small Water-Surface Slopes in the Florida Everglades, Presentations made at the Greater Everglades Restoration (GEER) Conference, December 11-15, 2000, Naples, FL. 

Schaffranek, R.W., Jenter, H.L., Langevin, C.D., and Swain, E.D., 2001, The tides and inflows in the mangroves of the Everglades (TIME) project: Presentations made at the Florida Bay Science Conference, Key Largo, Florida, April 23-26, 2001 

Recent Publications -- Proceedings Papers

Jenter, H. L. and M. P. Duff, 1999, Locally-Forced Wind Effects on Shallow Waters with Emergent Vegetation: Proceedings of the 3rd International Symposium on Ecohydraulics CDROM. 

Research Interests

Harry Jenter is currently the Project Chief of a USGS National Research Project studying surface-water flow and transport in shallow water environments such as wetlands, rivers, lakes and coastal waters.  The current focus of this project is two-fold: 1) numerical modeling of flow in wetlands and 2) study of physical processes affecting flow in wetlands.  In particular, the project is focused on understanding vegetative resistance to flow and how it is parameterized in numerical models.  Other physical processes in wetlands are under direct study as well.  These include both wind and temperature influences on vertical and horizontal flow patterns.
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Patino, Eduardo, and Hittle, C.D., 1998, Distribution of flows in northeastern Florida Bay: Abstract, Proceedings of the Florida Bay Science Program, University of Miami, Coral Gables, Florida, May 12-14, 1998.
Patino, Eduardo, 1997, Determining flows into northeastern Florida Bay, Dade and Monroe Counties, Florida: Abstract, Proceedings of the South Florida Science Symposium, Fort Lauderdale, Florida, August 25-27, 1997.
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Patino, Eduardo, 1996, South Florida Ecosystem Program—Freshwater flows into Florida Bay: U.S. Geological Survey Fact Sheet FS-135-95, 2 p.
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Research Interests:
To study hydrologic responses of the southern Everglades and coastal areas in relation to freshwater delivery changes resulting from water management practices. In FY-95 started and remain involved with a study to describe the quantity and distribution of freshwater inflows into northeast Florida Bay (Clinton Hittle, current P.I., permit # EVER-2001-SCI-0042). This year (FY-01) took over a study that was started by Victor Levesque (permit # 2000027) along the estuaries of the southwest coast of Everglades National Park and expanded the study to cover the area between Flamingo and Everglades City (current permit # 2000114).
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