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The implementation plan for the National Water Census (NWC) is built upon the unifying concept of a national water budget.  It is to be articulated as a consistent description of the water budget components that reflects the status and trends of water availability in the United States.  Evapotranspiration(ET) is a key component of the budget that must be known to estimate water availability.  It is also essential to meeting NWC goals for quantifying consumptive water use, especially for agriculture.  The EROS WaterSMART workplan supports the NWC through the application of ET remote sensing to estimate the full landscape actual ET (ETa) component of the national water budget.  It also supports water use reporting goals of the NWC by providing estimates of consumptive water use on agricultural lands.

The EROS WaterSMART work plan consists of two portions: (A) assuming level funding as in FY15, (B) assuming additional funding becomes available. In particular, additional funding is requested to support the Red River Geographic Focus Area study. We have been contacted by John Lovelace, the Red River Focus Area PI with a request to work with them for generating Landsat ET for the basin. However, since EROS was not included in the initial project proposal budget, we are not presently funded to provide this support.

Also, a description of the synergistic projects, funded by and proposed to the Land Change Science program, are summarized as an appendix to the work plan. .


A. EROS WaterSMART FY16 Planned activities (350K)
With level Funding as in FY15

	I. Model Application and Production (90K)
1.  Complete and update MODIS scale 2015 ET and stage data to the CIDA sever
2.  Working closely with Molly Maupin of the NWC Water Use Team, produce 2015 
CONUS-wide county-based crop consumptive use estimates using MODIS-based ETa in combination with irrigated area masks.  This will require several iteration and collaboration with Molly Maupin.
3.  For basins in the Eastern U.S., continue work to separate rainfall vs irrigation sources for ETa
     -Inter-calibrate energy and water balance models
     -Evaluate performance in contrasting hydro-climatic regions: western and eastern US
4.  Produce monthly and seasonal Landsat ET for Rio Grande River basin
     -Majority of required funding is expected to come from the Rio Grande Focus Area Study budget 

II. Model output evaluation opportunities (60K)
-Complete contributions to model inter-comparison work in the Upper Colorado River Basin led by Bureau of Reclamation
-Complete contributions to model-inter-comparison work led by Utah State University; manuscript creation
-Complete the development of a CONUS-wide ETa uncertainty map 
-Work with Arizona Water Science and New Mexico Water Science centers to documenting the performance of SSEBop as compared with field methods
-Continue to use best available data to evaluate performance of ET output in different years and locations as data becomes available

III. Model algorithm and performance improvement (130K)

	
	improved data input: weather data for air temperature and potential ET

	
	-cloud handling: using masking algorithms and improved cloud detection techniques

	
	-Merging Landsat with MODIS to produce 8-day ET at the Landsat scale, previous work was based on annual total relationships
- Google Earth Engine ET (GEE ET): 
-Complete coding of SSEBop ETa model to run on Earth Engine platform, initial progress has already been made
-Evaluate GEE ETa against desktop ETa for discrepancy
-Proof-of-concept CONUS-wide ETa at Landsat scale for one year!




	
IV. Synthesis and Reporting: Manuscript Development (70K)

	1
	Manuscript preparation and publication for  model-inter-comparison work

	2
	Complete publication of Landsat 8 ET for CRB

	
	3 Manuscript for CONUS-wide mathematically rigorous mapping of uncertainty of ETa estimates

	3
	Manuscript preparation for intercomparison of remote sensing ETa  and ETa from field methods, with Arizona and New Mexico Water Science Centers




B. EROS WaterSMART FY16: Additional Activities, if additional funding is available ($140K)

	
	
	
	

	I.
	Model implementation/Application (110K)

	
	
	
	

	
	
	1.Monthly and seasonal Landsat ET for Red River basin 

	
	
	
	-no funding is expected from the Red River Basin Area Study

	
	
	
	

	
	
	2. Towards water availability:

	
	
	
	HUC-based basin water balance analysis using ET, rainfall, discharge and GRACE-based change in storage

	
	
	
	

	
	
	3. historical ET with google earth engine 

	
	
	
	

	
	
	
	

	III.
	Model improvement (30K)

	
	
	model parameterization: improve rate controlling factors and seasonal aggregation approaches




APPENDIX
Related Synergistic Projects funded by the Land Change Science bureau program:

1. Landsat Water Balance: 
Funded for FY15, the main purpose of this project is to look at historical water balance components and their relationships and trends at a watershed unit. FY15 work focused on the Palo Verde irrigation district with preliminary data pre-processing for San Joaquin and wind river watersheds.

Synergy with WaterSMART: 
The SSEBop Model is being implemented to generate the historical ET at a Landsat Scale since the 1980s.  However, the Landsat Water Balance project also uses historical precipitation and stream-flow data to understand water balance dynamics. 
Both projects benefit from a common geo-database for hydro-climatic datasets and from improved algorithm and computing platform such as the Google Earth Engine technology.

2. Surface Area Dynamics and Pond Fullness Index:-
This project is proposed for FY16 (as yet unfunded). The main objective is to integrate remote-sensed pond surface area with topo-bathy maps to generate historical and current volumetric fullness anomalies. The surface area map is expected to be obtained from the Dynamic Surface Area Processing Team, led by John Jones.

Attached is an excel spreadsheet with itemized budget specifications.
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