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Flow Effects on Fish Production:
Rapid assessment of flow effects on juvenile salmonid production potential using a habitat-based carrying capacity model
The Unit Characteristic Method (UCM; Cramer and Ackerman In Press) has been applied to numerous salmon and steelhead populations throughout Oregon and Washington to explore a variety of topics, including habitat restoration alternatives and flow and temperature effects on juvenile salmonid production. Preliminary results suggest that the UCM can be used to provide accurate estimates of flow effects on juvenile steelhead carrying capacity during the summer low flow period. This approach may provide a simple, broadly adaptable means of quantifying the effects of water withdrawals on potential fish production. Resent field sampling conducted by Cramer Fish Sciences and the Washington Department of Ecology provide promising evidence for applicability of this method as a tool for setting minimum instream flow levels for fish, as well as other policy relevant applications. [image: image2.png]
The UCM uses standard stream habitat surveys to populate a salmonid carrying capacity model. Model functions were derived from observed relationships between parr abundance and mesohabitat characteristics. Initial validation studies demonstrate that the model accurately predicts juvenile steelhead carrying capacity in Oregon streams when compared to observed smolt production during years with full seeding (Cramer and Ackerman In Press).   
To test the accuracy of the UCM at different flow levels, habitat measurements were taken in Cedar Creek and Snow Creek, WA. Sampling was conducted once at a low summer flow level and again at a high summer flow level. Although different field sampling crews were used in two different stream basins, the approach proved to be extremely consistent in its ability to accurately estimate carrying capacity. Changes in capacity estimates due to flow alterations were within the range of observed smolt production during years with full seeding (Figure 1). 

Calculations of carrying capacity based on watershed area did not track well with observed smolt production in Cedar Creek and Snow Creek. Thus, the UCM is a quick and accurate method of estimating juvenile carrying capacity, and is preferable to coarse calculations such as those based on watershed area. Furthermore, the magnitude of change in UCM estimates at different summer flow levels were within the expected range (Figure 1), providing evidence that UCM responds consistently and logically to flow alterations.
Figure 1. Observed and predicted smolt production capacity in Cedar Creek and Snow Creek. Observed smolt production capacity was calculated using data from smolt migrant traps, low summer flow and high summer flow estimates were calculated using the UCM, and watershed area estimates were derived from a linear relationship between watershed area and observed smolt production in six test basins (Cramer and Ackerman In Press).








