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Image Processing Algorithms 
Riverside’s research partners at the University of Idaho finalized the sharpening techniques for satellite images with special emphasis on thermal pixels having mixed water and land information. The method is applicable for sharpening 1000m thermal MODIS pixels using 250m NDVI and for Landsat thermal using 30m NDVI pixels.
The project team completed the procedure that adjusts ETrF (the fraction of reference ET) maps created by the METRIC process to better reflect background evaporation from soil, particularly local precipitation events which are not sufficiently modeled by a snapshot energy balance. The procedure uses image-derived NDVI and daily soil water balance to estimate evaporation from soil and represents precipitation events over time. 
South Platte Benchmark
Meetings were held with the Colorado Water Conservation Board (CWCB) and their contractor for ET modeling in the South Platte basin as part of the State’s Decision Support System.  CWCB provided ditch service area data for use in comparing METRIC ET with conventional ET estimate and the contractor provided conventional ET data for use in the comparision.
RiverWare Benchmark

The Year 3 project benchmarking for USBR Riverware DSS was shifted from the Columbia basin to the Middle Rio Grande (MRG) basin, due to the relocation of USBR’s key technical staff.  This change was discussed and agreed with Dr. Toll.  Riverside met with USBR staff in Albuquerque to discuss the project and initiate activities.  Completed tasks include:
· Dr. Allen provided a total of 56 monthly METRIC images based on Landsat 5 and 7 for the 2002 irrigation season and based on MODIS for the 2002, 2005 and 2007 irrigation seasons.  

· Al Brower provided information and a tutorial on the operation of the ET Toolbox.  The ET Toolbox is the current ET generation method for the MRG region.  

· Warren Sharp from the US Bureau of Reclamation provided a copy of the calibration model and the operations model for the Upper Rio Grande Water Operations Model (URGWOM) in RiverWare.  These models are the primary users of the ET data produced by Reclamation’s ET Toolbox.

· Two approaches were defined to compare ET Toolbox data and METRIC ET data:

· Initial testing will use aggregated ET demands from METRIC to show the feasibility and  identify calibration issues for the RiverWare model. 
· Daily interpolated METRIC ET data will be aggregated by crop type and by service regions along the Rio Grande River used by the RiverWare model. The calibration differences between gage flows at key points in the MRG will be compared.
North Platte Benchmark

As a separate project, Riverside was contracted by the North Platte Decree Committee (NPDC) to determine if METRIC is an appropriate method for monitoring irrigation consumptive use in the North Platte River Basin in Wyoming as determined by litigation between Nebraska and Wyoming. Riverside evaluated Landsat and MODIS imagery and the 2008 irrigation season was selected for METRIC application. The results from the NPDC project will be provided to this ROSES project for benchmarking METRIC ET images and for comparing with conventional ET estimates prepared by the Wyoming State Engineer’s office. 

Reporting

Riverside participated in the NASA Water Resources PI meeting in September 2009 and presented the status of the project.
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