Suwannee River Hydrologic Observatory Questionnaire:

December 3, 2004

Name: Jasmeet Judge (jasmeet@ufl.edu)
Affiliation: ABE, UF/IFAS

(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).

The overarching general question that is of prime interest to me is: “How can we utilize/assimilate remotely sensed observations, particularly at microwave frequencies, into hydrologic, biogeochemical, and/or crop growth models to improve their estimates of moisture in the stores (e.g., soil moisture); estimates of moisture and energy fluxes between the stores, e.g., ET and recharge; and estimates of flow paths among the stores.” The improvements in the above estimates may also affect improved prediction of hydrologic extremes by the models developed for the region.

The above question can easily be extended to other frequencies, such as Visible, near and thermal IR data obtained from ground-based/airborne/satellite-based sensors. 

The assimilation algorithms can be developed either at watershed scales, or at smaller scales covering individual land covers. Also, the algorithms need to address the issue of how the remotely sensed observations at different scales be aggregated/dissaggregated to be incorporated in the models.

Microwave remote sensing is highly sensitive to moisture and temperature distribution of the scene. Most of the current research activities toward developing assimilation algorithms involve assimilation of soil moisture field derived empirically from microwave observations, not assimilation of observations directly.

(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.

Yes, because the assimilation algorithms developed for the SRW could be conceivably extended to other HOs. Though the hydrology/biogeochemistry/ecological models developed will be specific to the region, the assimilation algorithms would have a wider applicability.

(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.

Development of assimilation algorithms at global scales to utilize global remote sensing observations is a current topic of interest, particularly in relation to improved estimates of hydrologic budget, predictions of hydrologic extremes, etc.

(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.

In general dataset that is required to properly calibrate and initialize water and energy balance in the models. Following is a quick list..... with room for more, as always!!

	Data Type
	Hor. spatial res
	Ver. spatial res
	Temporal res
	Core/Indiv.

	Soil Moisture
	Covering major land cover and soil types in the region
	Profiles at various depths upto water table
	every 10-15 minutes
	C

	Soil Temperature
	Same as above
	Same as above
	same as above 
	C

	Soil heat flux
	Same as above
	Same as above
	same as above
	C

	ET and CO2 fluxes 
	Covering major land types
	N/A
	every 30 min
	C

	Soil and vegetation sampling (I can provide specific msmts we need)
	Covering major land and soil types
	Similar to instrumentation
	Often enough to catch seasonal changes
	C/I

	Ground-based observations of active and passive microwave remote sensing at L and C-bands
	Covering major land cover
	N/A
	Observations will be made to catch all the growth and other seasonal changes in the land covers. For each experimental period, the resolution will be every 15 minutes
	I


(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.

Most of the resources will be needed to cover the cost for experimental set up and field visits. I would expect it to be about $10K/yr for the 1st 3 years. This will get us the observations to calibrate our remote sensing model and then validate our assimilation algorithms with the data from subsequent seasons. I haven’t thought through the details, but this should get us started........ 

(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?

Yes, the field visits and soil/vegetation sampling could be included as Education and Outreach with summer interns from area high schools, and university undergraduates. The HO could be a site for obtaining Undergraduate Research Initiative grants from the NSF. 

