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: Sabine Grunwald

Affiliation: Soil and Water Science Department, UF
(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:

Soil data can be used as proxies to describe the medium/long-term effect of land use management practices. To understand and quantify the spatial distribution and variability of soil properties is a prerequisite for successful hydrologic and water quality simulation modeling. Available crisp soil dataset at a map scale of 1:24,000 (SSURGO) or coarser are not well suited to describe gradually varying soil characteristics throughout the Suwannee River Basin.

Hypothesis:

We hypothesize that spatial interrelationships exist between soil and ancillary environmental factors such as topography, land use / land cover, climate, and parent material that can be exploited to build predictive soil-landscape models that describe gradually varying soil properties at finer spatial resolutions than available crisp soil maps. 

Objectives: 

Develop quantitative spatially-explicit soil-landscape models to predict standard soil properties combining ancillary environmental spatial datasets using GIS and remote sensing techniques and field soil observations derived using visible-near infrared diffuse spectroscopy (VNIRS). 

Methods:

Geostatistical and hybrid models (e.g. regression kriging, spatial stochastic simulations, co-kriging, kriging with an external trend, or other)  

(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.

Nested spatial sampling at different scales and in different phases:

· First phase: One or two subwatersheds of the Santa Fe River Watershed (< 5-10 km2)

· Second phase: Santa Fe River Watershed (~3,500 km2)

· Third phase: Suwannee River Basin

· Fourth phase: Transfer of methodology to other HO observatories

[I am the PI of an ongoing USDA funded project that focuses on spatio-temporal modeling of soil nitrate-nitrogen across the Santa Fe River Watershed; 2002-2006]

(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.

Science topic: Linking hydrologic and biogeochemical cycles

Cross-cutting theme: scaling

Spatial and temporal scaling of biogeochemical properties at basin-scale is still poorly understood. The interactions of slow (e.g. soil phosphorus), medium (e.g. soil organic matter) and fast (e.g. soluble reactive phosphorus in water, microbial biomass) key variables that show different variabilities at small, medium and large spatial scales are complex. These spatial and temporal hierarchies are not static but are transitory structures maintained by interaction across scales. The larger, slower levels constrain the behavior of faster levels. Natural biogeochemical cycles of carbon, phosphorus and nitrogen are coupled to hydrologic processes and confounded by impacting exogenous processes (e.g. non-point source pollution) that define the ecological stability and resilience of an ecosystem. Resilience derives from functional reinforcement across scales and functional overlap within scales. Questions such as: What is the ability of a system to persist despite disruptions (e.g. natural disasters – hurricanes; increased nutrient input) and the ability to regenerate and maintain existing organization? What is the variability of critical key properties that forms and maintains the stability of a basin/watershed? When does a basin flip from one ecosystem state into another state that might be less stable?

The Suwannee River Basin that is in transition from a natural to more nutrient-enriched  state is ideal to study such questions. 

(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.

Soil data:

Dense dataset of soil samples for spectroscopic scanning + sparser soil dataset for calibration and validation (traditional laboratory techniques). 

Visible-near infrared diffuse spectroscopy is a rapid soil sensing technique that can be used to derive multiple soil properties from spectral scans using data mining techniques (CART, neural networks, PLS, and others). It is a cost-effective technique that will enable us to process hundreds (thousands) of soil samples. A spectroradiometer is available in the Soil and Water Science Dept. 

Basic soil properties: soil texture, total phosphorus, total nitrogen, total carbon, etc. 

Collection of ancillary environmental datasets:

· Land use / land cover: remote sensing (Landsat, Aster, a/o hyperspectral satellite imagery)

· Topography: Lidar, NED (USGS)

· Climate: NOAA, FAWN

· Parent material: USGS geology maps

(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.

I, Post-Doc (Dr. Bruland or Dr. Corstanje) a/o 1 graduate student like to be involved in the project if funded. 

Phases 1 to 4 (quantitative soil-landscape modeling) require different levels of funding and stretch over several years. 

Depending on the expected quality and resolution of soil property maps costs vary. 

Involvement in the “biogeochemical cycling linked to hydrology” subproject could be best accomplished by developing an object-oriented ecological model [an object-oriented platform has been developed in an ongoing project]. The collection of environmental datasets that go beyond standard soil characteristics would be required to characterize all components of the biogeochemical cycles. Representative sites spatially nested throughout the watershed are ideal could be selected as intense study sites. The model development can be best accomplished in an interdisciplinary subgroup with the support from qualified graduate students and Post-Docs. 

(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? 

I like to share our experience from an ongoing USDA funded project. We were struggling with severe problems to get permission to access private property in the Santa Fe River Watershed. Landowners in the watershed are very conservative and sensitive towards environmental issues. Even some state agencies classified their data as “sensitive” and were not willing to share with us x,y coordinates of measurements. 

The involvement of extension agents will be critical for the success of this project. A strong liaison between academic, state agencies and other stakeholders right from the beginning of the project focusing on outreach activities will be essential to conduct this project. 

(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.

-

