Assessing the impact of climate change on steelhead viability based on a newly found linkage between mountain snowpack and recruitment performance
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I fit recruitment data for 26 populations of steelhead in Oregon to variety of recruitment models based on the Beverton-Holt function.  I found that in its traditional form the Beverton-Holt model poorly described variations in recruitment, with only 3 of the 26 population data sets having fits that were statistically significant.  However, I found that improvements in model performance occurred when any of the four environmental indices were included as an additional model variable: PDO (Pacific Decal Oscillation), PNI (Pacific Northwest Index), CRF (Columbia River Flow), and CRSI (Crater Lake and Mount Rainier Snow Index).  CRSI is a new index and described here for the first time.  I found that among these environment variables, the CRF and CRSI provided the most model improvement.  In comparing AICc scores for each population data set, I found that for 19 of the 26 populations the CRSI was the best model.  I concluded that the CRSI was a good index to use in modeling steelhead recruitment performance and might serve as a possible linkage to the effects of climate change given the prediction of declining snowpack with global warming.  To explore the implications of this possible linkage I performed a population viability analysis for each population under three possible climate change scenarios of declining Cascade mountain snowpack.  I found that for nearly all populations the risk of extinction increased substantially as the rate of future decline in snowpack became greater.  Based on existing climate change and snowpack projections and local snow survey site characteristics, I concluded the most likely rate of decline for this study’s snowpack index was 24% per 100 years.  Coupling this rate of likely decline with the population viability results, I concluded it is plausible that within the next 100 years climate change could cause the number of populations with 50% or greater risk of extinction to triple from 3 out 26 to 9 out of 26 and total spawner abundance to fall to one third of its historical potential.
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