Suwannee River Hydrologic Observatory Questionnaire:

December 3, 2004

Name: Y. Peter Sheng


Affiliation: Civil and Coastal Engineering Department, 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).


My main interest is on the estuary/river and its interaction with the watershed. I can think of several topics that are of interest to this and other HO. Suwannee is different from most of the other systems I have studied, mainly because it involves multiple states, it is surrounded by largely prestine watersheds, and there is a vast marsh area. Some tpics of interest include, but are not limited to:

1. There is significant spatial variability of residence time (as defined by “flushing time” or “mass renewal time” of dissolved or particulate species) inside various parts of the estuary and river, depending on the forcing (wind, tide, atmospheric cooling/heating), local geometry and bathymetry, local flow and mixing, and exchange with the adjoining watershed.

We have studied this topic in various estuarine/riverine systems in Florida, including Indian River Lagoon, Charlotte Harbor, Caloosahatchee River, and Tampa Bay. Suwannee River is quite different from these other systems. For example, Caloosahatchee has been modified significantly by human actions, almost in total contrast to Suwannee River. Studying the differences between the Suwannee and the other systems will provide valuable scientific insight on estuary and watershed exchange processes. Suwannee’s vast marsh area is expected to have significant influence on the residence time. 

We can contribute to this topic by building a robust numerical model of the complete estuary/river system, to be coupled with the watershed model of UCF (George Yeh). We can also provide continuous monitoring of the estuarine and river water from fixed platforms with such instruments as meteorology, ADCP, water level, CTD sensor, and turbidity sensor, etc.

2. Salinity distribution inside the estuary is significantly affected by the freshwater loading from the watershed and the river (seasonal variation and human controlled freshwater withdrawal), the climatological conditions (wind, atmospheric cooling/heating, evaporation/precipitation), the watershed condition, local geometry and bathymetry, and ocean forcing from the Gulf of Mexico.

Salt wedge inside the Suwannee estuary is very dynamic, depending on the season, conditions inside the Gulf, and human controlled freshwater withdrawal. Continuous monitoring of the Suwannee HO will allow us to understand and predict the response of the estuary salinity to changes in freshwater withdrawal. Again, the response time of salt wedge in Suwannee can be quite different from that for Caloosahatchee, which has been subject to more human control. 


We can contribute to this by developing comprehensive numerical model of the 


entire estuary/river, to be coupled with George Yeh’s watershed model.


We can also provide continuous monitoring of salinity, flow, temperature, 


meteorology, water level, etc. inside the estuary and river. Since the estuarine 


processes are significantly affected by the oceanic processes, we will couple our


estuarine model with an operational forecasting model for the entire Gulf. We will


also provide measurement of the surface currents of the entire estuarine area using

 HF Radar. 

3. Estuarine water quality (dissolved oxygen, chlorophyll_a, ligh attenuation, etc.) is 

Significantly affected by nutrient loading from the watershed and the river. Continuous monitoring will allow us to understand and predict the response of the estuary to nutrient load reduction, thus developing management strategies.

Studying Suwannee system now will allow us to develop “preventive maintenance” strategy to control eutrophication, hypoxia, and HAB.

Again, we can contribute to this by building process-based numerical model of the entire estuary/river, to be coupled with George Yeh’s watershed model. The model will include physical (circulation, wave, sediment transport) and biogeochemical (nutrient dynamics, dissolved oxygen, phytoplankton, zooplankton, light attenuation, etc.) processes. We can also provide monitoring of such processes inside the estuary and the river. 

     I can write more, but maybe this is enough for now.

(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.


Suwannee is quite different from the other watersheds. Primarily because it is rather prestine compared to the others, and studying it now will allow us to develop “preventive maintenance” strategy. There has been a lot of pressure from the South Florida community to take the water from the Suwannee. The Suwannee HO will allow us to understand the impact of freshwater withdrawal on the estuarine/riverine  ecosystem

(salinity, water quality, and light attenuation, which all have effect on the habitat nd fishery). 

(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 hypotheses I presented are of sigficance throughout the globe. Every nation is struggling with the impact of freshwater withdrawal and nutrient loading on estuarine/riverine ecosystem.

(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.

We need continuous measurement of meteorology (every 15-60 minutes), flow (5-30 minutes), salinity and temperature (15-30 minutes), DO (15-60 minutes), and PAR (hourly) at a few selected stations (4-8) inside the estuary and the river.  

Other parameters are difficult to obtain continuously, but we should try to measure nutrients (hours to days), phytoplankton (hours or days), zooplankton (monthly or seasonally) at the stations. Get estuary/river wide snapshots by ship sampling.

The “fixed station” data will be collected by the HO, and disseminated to the community immediately via a data “grid” to be built for the HO. 

(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.

For all the proposed “fixed station” data collection effort, I project a startup cost of $250-400k. The HF Radar will cost around $500k. Maintenance of the monitoring is on the order of $100k per year. Ship sampling and biogeochemical data will be around $100K startup, with $200K ship sampling every year.

(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?

We are developing a coastal ocean modeling and data “grid” for the SURA SCOOP effort. We can leverage that experience, and build a Suwannee HO modeling and data “grid” for this effort, and use the “grid” for disseminating the model results and data to the HO and to others in the scientific community and for outreach to area high schools and other schools such as FAMU.

(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.

Jon,

I just thought of one more scientific issue/hypothesis:

Changes in watershed development and land use will lead to increased sediment loading in the estuary.

We can tackle this with combined numerical modeling, field monitoring, and remote sensing  of sediment transport processes. We can review historical changes in watershed development and estuarine sediment loading over decadal scale. Reconstruct these with numerical modeling and remote sensing.
Then build realtime modeling and monitoring system for the HO. 
I expect the observation element for this to cost $500,000 or so for the first year, and $100k to maintain.

Peter

Jon,

i came up with another one:

Episodic events (fronts, storms, hurricanes, etc.), which occur less than 5% of the time, have a dominant (more than 90%) effect on the redistribution of materials (sediments, nutrients, and contaminants, etc.) inside the Suwannee watershed and estuary system.  

To test this hypothesis, we need to analyze the continuous data from the HO, and have the real-time data linked to a real-time nowcast/forecast model of the entire watershed and estuary. The model will forecast the response of the watershed and estuary during extreme weather events such as hurricanes, and be able to predict the storm surge and coastal/riverine flooding. 

We are developing a low cost "surge gauge" for deployment in dry land area before flooding events and automatic measurement of flood level (and wave signal if necessary) when triggered by a flood event. Numerous (>500) surge gauges can be deployed in the HO. The signals will be transmitted throughout a radio or cellphone network and disseminated to the entire HO user community.  Roughly, the cost for n=building the surge gauges is under $1K x 500.   

Best,
Peter

