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The modeling structure developed to assist the Water Quality Trading and WIS Teams has been tested on the Little Bear River watershed (~ 286 mi2) and the Bear River Watershed from Onieda Reservoir to Cutler Reservoir (~840 mi2).  The area associated with these watersheds is highly variable and the number of subwatersheds that were delineated within these watersheds ranged from 18 in the Little Bear River Basin (Figure 1) to 49 in the Bear River Basin (Figure 2). The average subbasin size, however, was similar (Little Bear average subbasin size ~15.6 mi2 and Bear River average subbasin size ~16.2 mi2).
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Figure 1. Little Bear River Watershed Delineation
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Figure 2. Bear River Watershed Delineation

In addition to having more subwatersheds, the portion of the Bear River Basin modeled also includes hundreds of diversions and many point sources that had to be accounted for.  The Little Bear River basin only had four diversions and one point source. The success in applying this model to simple and complicated watershed networks shows the model structures’ ability to scale up to larger watersheds that typically contain large numbers of inflows and outflows.

Data availability is another important consideration associated with scalability due to larger, more complicated watersheds requiring more data to represent the system.  Adequate data is particularly a critical component of the modeling effort because it affects: 1) the accuracy of predictions due to the model requiring forcing and calibration data, and 2.) the ability to ensure that the processes represented in the model line up with those occurring in the basin.  The data availability within the Little Bear River and Bear River modeling efforts ranged between very few in the Little Bear River and much more in the Bear River (discussed in more detail in the Task 19 technical memo).  The Little Bear River model simulation only covered 1/1/2001-12/31/2003 while the Bear River model simulation covered 10/1/1989-9/30/2004.   The simulation time periods were dictated by data availability.  This included boundary condition information (e.g., dam releases), diversion data, weather data, flow data, and water quality data.  The Little Bear River application only had a few years of data over which to calibrate both the hydrology and the loading model.  Although not preferable, it was enough information to get a reasonable estimate of the loads from farm/fields and their associated delivery ratios during low flow years. In the Bear River basin, a longer simulation time period was possible and therefore, better estimates of loads and delivery ratios were able to be calculated.

The additional only concern regarding the ability to use this approach in different watersheds or the larger Bear River basin is inability to capture the effects of impoundments and/or dams on transport of nutrients.  Although the Little Bear River application considered the effects of Hyrum Dam on nutrient fate and transport through the use of a previous reservoir modeling effort, a reservoir model is currently not implemented into the modeling structure and would limit the expansion of the current application to the larger Bear River basin.  Given the flexibility of the modeling structure, however, a reservoir model could be integrated.  Even with the current reservoir modeling limitation, however, based on the successful application of the water quality trading modeling structure to the Little Bear River and the portion of the Bear River, the modeling structure developed has proven to be applicable to a broad spatial scale, various temporal scales, and additionally can facilitate complexities in terms of diversions and point sources. 

PAGE  

