To: People interested in the Suwannee River Hydrologic Observatory

From: Jon Martin, jmartin@geology.ufl.edu
December 1, 2004

The following questionnaire requests information about what science you would like to include in the Suwannee River Hydrologic Observatory.  Please complete the questionnaire and return it to me by December 15, 2004.  A small group of us (the “hypothesis development team”) will sort through the information and attempt to separate the ideas into major overarching themes to present to all participants at the plenary January meeting.  Information from this questionnaire will serve as the backbone for the proposal.  

As a reminder, the science topics and cross-cutting themes that CUAHSI (and NSF) sees as important for the observatory network to address include:

Science Topics:

· Linking hydrologic and biogeochemical cycles

· Hydrologic Extremes

· Sustainability of water resources

· Transport of chemical and biological contaminants

· Hydrologic influence on ecosystem functions

Cross-cutting Themes

· Scaling

· Forcing, feedbacks, and coupling

· Predictions and limits-to-prediction

Also, the Nuese prototype recognized that all hypotheses required the characterization of four basic properties of the catchment:

1. Mass in each “store” of the catchment

2. Residence time within stores

3. Fluxes between stores

4. Flowpaths among the stores

As you answer the following questions, please consider how your proposed science and role in the Suwannee River Hydrologic Observatory fit with these topics.  Do not feel constrained to stick solely with these topics, however; if you think of other broad categories, please suggest them as well.

Short answers, even written in outline form will help more than no answers.  Right now we are looking for ideas and thoughts, not fully developed proposals  Do not feel obligated to answer all questions if they do not pertain to your interests.  Thanks for your help; the more we can do now, the more competitive our proposal will be.

Jon

Suwannee River Hydrologic Observatory Questionnaire:

December 3, 2004

Name:  Matthew Cohen

Affiliation:  Soil and Water Science, University of Florida
(1) What science questions and/or hypotheses would you like to address within the Suwannee River watershed?  Please be specific about how and why the Suwannee River would be a good place to study these questions/hypotheses and if they pertain to the entire watershed or just a part (e.g. estuary, unconfined lower river, confined headwaters).

Background:

· Efforts to manage development for sustainability of water and ecological resources depends on quantifying the capacity of the system to absorb effects of human development pressure (e.g., auto-purification potential).  Wetlands are central to the provision of these services in the Suwannee Basin and nationwide.  In particular, the role of vulnerable waters (headwater streams, isolated wetlands) for maintenance of water quantity, water quality and landscape habitat support needs immediate clarification.  Recent court decisions (SWANCC vs. USACOE) changed federal Clean Water Act jurisdiction over these water bodies, rendering them vulnerable to development.  The Suwannee River basin is an ideal place to study both systems (headwater intermittent streams and isolated wetlands); this research would occur primarily in the confined headwater areas.  In addition, other wetland types (e.g., riparian systems) provide landscape services (water/contaminant retention, habitat, and carbon storage) that are widely known and cited, but are poorly quantified at the large scale.  Wetland protection and watershed management priorities would benefit from an improved enumeration of these services across scales.  

Research Themes:

· Water quantity effects: develop landscape-level estimates of water storage capacity, direct linkages with regional hydrologic conveyance, abstraction.

· Water quality effects: nutrient and contaminant storage (particularly N mineralization and P sequestration), carbon storage, spatial and temporal variability of responses to anthropogenic loading.

· Ecological quality: to ensure that wetlands continue to provide for healthy ecosystems, routine evaluation of ecological condition is necessary.  Ecological conditional assessment can be used to evaluate the ecosystem effects of changes in development intensity and contaminant load.  UF is already a national and state leader in this area and we should make ecological condition part of the hydrologic carrying capacity question.

· Near Infrared Reflectance Spectroscopy (NIRS) allows rapid (200-400 samples/d) characterization of samples (soils, plant tissues, river/estuarine sediments).  As a component of a regional/watershed monitoring program, developing techniques to process large numbers of samples for a wide array of ecologically/hydrologically relevant indicators is a pressing science question.  My own research has strongly focused on NIRS as a monitoring/mapping/assessment tool for wetland ecosystems, and I am interested in continuing this research at a basin scale.

Each theme begets numerous specific hypotheses that are probably better left for a later date.  I include three main ones below.

1. The loss of isolated wetlands adversely affects the watersheds ability to attenuate nitrogen (via denitrification and organic matter accumulation) and leads to both surface and groundwater enrichment.

2. Riparian soils and river sediments provide useful markers of watershed condition that is sensitive to the mode and intensity of human disturbance.  NIR spectroscopy can be used to evaluate the spatial and temporal response of these stocks to gradients in human disturbance; further, NIRS can be used to document the recovery trajectories in river systems (auto-purification potential) that can aid enumeration of system-scale carrying capacity.  NIRS can also be used to characterize the spatial and temporal ecosystem dynamics that are of more basic research interest.

3. Changes in wetland floral community composition can be used to indicate ecological condition in general for isolated and riparian wetlands.  Specific biotic indicators can be developed for changes in water quantity (e.g., dominant wetland status, changes in composition) and water quality, in addition to enumerating the vulnerability of specific

(2) Would your science questions/hypotheses extend across a hypothetical observatory network consisting of the Suwannee River watershed and perhaps four other watersheds distributed around the country?  If so, how?  Please be specific about how and why the Suwannee River would be an important part of the hypothetical HO network necessary to study these questions/hypotheses.

The research themes above are general.  The loss of isolated wetlands and intermittent streams is a cause for concern nationwide (California has lost more than any other state, almost 60% of western basins are ephemeral and targeted for reduced jurisdictional oversight, the Mississippi River basin has lost most of its isolated wetlands and major efforts are underway to replace them, at a huge cost to the taxpayer).  The Suwannee is unique in its geophysical and biological characteristics, but the tools developed here would be highly relevant to other areas where headwater management is contentious.

The Suwannee has several advantages over other regions of the country with respect to this issue.  First, there is still an appreciable presence of isolated systems and unregulated headwaters which allows us to test hypotheses regarding the effects of urbanization and enrichment.  Second, we have both system types (headwater wetlands, ephemeral streams) whereas basins elsewhere have primarily one or the other.  

(3) How do your specific questions/hypotheses address broader science issues, i.e. do they have global implications?  These broader issues could come from the listed cross-cutting science topics and cross-cutting themes or could relate to other topics that you may suggest.

The loss of federal protection for “isolated”, headwater wetlands, and increasing threats to protection for intermittent lotic systems is a national issue (and is receiving national attention).  The cross-cutting theme of protecting headwater systems (streams and wetlands) has broad implications: understanding their role for biota, hydrologic buffering, water quality improvement can reinforce the case for implementing protective measures.  The Suwanee Basin, where distinct areas support headwater streams and copious headwater wetlands, and where development poses a real challenge to managing/conserving these ephemeral aquatic resources, is an ideal natural laboratory to demonstrate and enumerate the ecosystem services accruing from these small systems.   

In a more general sense, the role of wetlands in various aspects of healthy river/estuarine systems is a national issue.  There is increasing recognition that the loss of wetlands has made large river systems much more susceptible to the influence of contaminants, nutrient enrichment and hydrologic alterations due to urbanization.  Further, different types of wetlands in varying geomorphic settings provide different services, offering open ended research questions about strategic development techniques and practices that respond to landscape vulnerabilities.  Using a developing basin like the Suwannee as a laboratory to explore patterns and processes of attenuating the effects of development/urbanization has significant general utility.  

(4) What kind of data would be required to address your questions/hypotheses?  Be as specific as possible about the scale, frequency, and resolution of the sampling needed.  Describe the data as either core data collected by the observatory and immediately disseminated to the community or individual investigator data collected by a principle investigator with extramural funding but using facility infrastructure.

· Annual visits to 30-50 sites (1 field crew can do two assessments per day)

· Multiple scales (isolated wetlands, ephemeral streams in the Georgia portion of the basin, riparian wetland systems in the headwaters and mid-reaches)

· Biological assessment data (probably not core data, but could be useful as an indicator of how the ecological systems are responding to changes in basin land use intensity)

· Remote sensing applications 

· Regular imagery (Hyperion Advanced Land Imager, Quickbird)

· Landsat archives

· These should be core data as they have relevance for numerous researchers

· Water and soil quality testing at multiple scales (wetlands and uplands)

· One time intensive sampling and wet-lab characterization of sample (soil, veg) properties.

· NIR spectroscopy (lab time, personnel for ~10,000 samples per year is less than $25k)

· Field analysis protocols for vulnerability index development, spatial variability, chemometrics etc.

· These are likely to be useful core data (a spectrometer would be a useful low-cost investment for lab infrastructure, but one exists at SWS and Geography on UF campus currently)

(5) What resources (time, money, personnel) are needed to collect data to address the science questions and can any data be leveraged for the observatory?  This question will be important when we start to develop a budget for the observatory.

Personnel 

· 2 OPS technicians with botanical ID skill and field experience

· 1 NIR spectroscopy technician (same person/people as above?)

· Some of my time (soft-money Research Scientist)

· 1-2 graduate students/1 post-doc

Money

· Approximately 80K per year

Time

· I view these research questions as ongoing monitoring and baseline data collection.  I am not sure what the time frame is.

(6) What type of Education/Outreach activities do you envision for the results of your science questions or are you interested in developing Education/Outreach activities that stand alone from specific science questions?

Wetland functionality in changing landscapes.  Can we communicate the value of natural resources and ecosystem services that accrue from healthy wetland systems?  It is crucial that we influence landowner decision making with regard to wetland management; to do this will require research on the hydrologic/water quality/wildlife contributions of wetlands to the landscape and extension efforts to generalize these findings for stakeholders, resource managers and students.  

(7) If you do not have specific science-driven topics, but wish to be involved in the observatory, please explain what your interests are and how you might interact with the observatory.

