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Wrap-Up Discussion

Goal: Produce list of recommendations and
thoughts from participants
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How can you use vulnerability information (of
sites and of metrics)?

Wrap-up discussion
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How should we proceed with the information on
sensitivities of indicators, metrics, indices,
predictive models, and condition assessments?

Wrap-up discussion



How do you see climate change in the context of
your biomonitoring program? What are your current
priorities? How might CC fit into them? What would
your program have the capacity to do”? How might
CC work tie into other existing work (i.e. BCG?)

Wrap-up discussion
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What are your thoughts on a climate change
monitoring network? (revisit map — where are the
best potential monitoring sites located?). Could we

do something similar to EPA R10? If so, what would
it look like?

Wrap-up discussion
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- Classification issues — cold vs. cool vs. warm — revised
expectations? Coldwater-impaired or coolwater-
attaining?

- Collection methods — which are more likely to detect
CC effect?

- Is it more a conservation concern (i.e. cold water taxa
being replace, but community remaining the same
functionally)? How would loss of those types of taxa
impact bioassessment ratings?

- Does index recalibration (i.e. once every 5 yrs
continually change the bar?)
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Where to go from here?

What opportunities exist for collaboration?



The Nature Conservancy
(TNC) temperature
classification work
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- Encourage researchers to continue collecting
biological samples at long-term monitoring sites (if
possible, annually)

- Glean additional information from the Utah, Maine, and
North Carolina databases

- Examine long-term biomonitoring data in other states



Recommendations

« Continue to build on results to improve understanding of
climate change effects on aquatic ecosystems

« Continue to refine the cold and warm water temperature
preference trait groups in different regions
* More thermal optima and tolerance calculations;
« Start using continuous vs. instantaneous water
temperature measurements

« Continue making advancements in traits-based
approaches (i.e., work to address “trait syndromes”)

» Use propensity scores to help improve the robustness of
these types of analyses (Yuan 2010 in press)



Recommendations

« Encourage continued monitoring of reference sites
« Climate change monitoring networks?

« Consider using these or similar types of metrics to monitor
for biological responses to warming trends
* These metrics less likely to be obscured by taxonomic
variability
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- How will taxa respond to extreme weather events?
- These studies can be modeled after existing studies:

—Béche and Resh (2007): prolonged and severe
droughts in northern California;

—Herbst and Cooper (2010): rain-on-snow flooding
effects in small streams in the Sierra Nevada,
California;

—Case studies by NCDENR (2004, 2005): long-term
drought and catastrophic flooding in North Carolina
streams.
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Accept moving target paradigm versus steady state model
Establish sentinel sites for trend monitoring

Mine historical data records to establish a basis for
evaluating climate change

Improve hydrological and temperature data collection
Integrate the concept of climate change into planning

Restore the natural capacity of rivers to buffer climate-
change impacts
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Bioassessment implications

- Expect changes in:
— Species composition
—Species richness and relative abundance
- Any change is disruptive, at least for a time

- Systems already are stressed

- Re-structuring of biological assemblages may extend
over centuries

- Possible (continuous) need to re-calibrate assessment
tools

- Respond gradually and cautiously
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THANK YOU FOR YOUR
PARTICIPATION!!



