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:  Jennifer Jacobs at UNH
Affiliation:
(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).

Characterize the fluxes of water and energy from the landsurface to the atmosphere temporally and spatially (questions of interannual variability and climate change).  How do land use changes change the natural interactions? The two big changes to tackle are urbanization and irrigated agriculture. And in turn alter atmospheric and watershed water dynamics including the aquifer recharge rates and boundary conditions for climate models. Can existing remote sensing estimation methods (e.g., simple methods, two-source models, etc.) be applied at a regional scale to improve predictions of recharge for water management? 

Suwannee is a great place because:

1. It has large continuous single category land uses that make eddy flux measurements feasible.

2. It has large areas of irrigated agriculture 

3. It is instrumented in the headwaters at the USDA Tifton site and in Florida USGS (Dave Sumner)/SRWMD

4. Most of the watershed has surface water models (HEC-RAS) and groundwater models (MODFLOW) allowing the ET to readily be translated to 

5. It has been a testbed for soil moisture remote sensing instrumentation (microwave remote sensing – I’m assuming that Jasmeet Judge has given you the goods on this)

6. There are extensive, well-organized GIS coverages and remote sensing images of land use for the watershed.

7. It would be a great test bed for ET studies to conduct intercomparisons of existing methods.

8. Florida and Southern Georgia will shortly possess two unique high-resolution (2 km grid scale) data products of rainfall NEXRAD and potential evapotranspiration for a ten-year historical period. The state is committed to continuing to collect and maintain these data sets for the foreseeable future. 

(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.


Quantification of water availability, water use and with implications for water exchange are big, broad questions at HO and global scales. The application of remote sensing tools to improve the characterization of these issues is a critical and timely issue.

(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.

Recent studies have shown that incoming solar radiation has significantly changed, likely in response to CO2 increases. As solar radiation is the primary driver for evapotranspiration, I postulate that these changes and future predicted changes have and will modify evapotranspiration rates, the water cycle, and the ultimately shift vegetation regimes.

Does irrigation significantly alter water cycles at local (recharge), regional (precipitation recycling, altered climate), and global scales?

(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.

A network of eddy flux towers (core data). Routine collection of satellite products (Talk to Martha Anderson, U Wisconsin and Shafik Islam, Tufts University for a potential inventory that are useful in Florida – both are working in Florida on ET remote sensing)

(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.

(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?

(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.

