
Data gaps that we see thus far 



 

Scarcity of minimally disturbed 

long-term monitoring sites 

• Plus the limited spatial distribution of these sites and 

the relatively short durations (often <20 y) of the data 

sets 
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Discontinuities in data sets 

• Samples are not collected from the same sites every 

year, so many data sets have discontinuities, which 

make analyzing and detecting trends difficult 
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Quality of data

• Consistent sampling methodology 

• Consistent taxonomy (genus-level operational 

taxonomic unit) 

• Spatial distribution of sampling sites 
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Temperature data

• Lack of site-specific, continuous water-temperature 

data 

•We used annual air-temperature data and 

instantaneous water temperature as surrogates, but 

lacked the data necessary to verify that air and water 

temperature were strongly correlated at all sites 

•Also, now that more continuous temperature data are 

being collected, what is the best way to use that data, 

and how do you distinguish natural variability from 

subtle trends associated with climate change? 
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Hydrologic Data

Flow 

• lack of site-specific, continuous flow data. We used 

annual precipitation data as a surrogate. 

Groundwater influence 

Perennial/intermittent 
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Traits data

We need more traits data for more taxa; as we gather 

this information, we need to incorporate it into an 

accessible database (ideally the Freshwater 

Biological Traits database!) 

We also need to learn more about which traits are 

most important in the context of climate change 

(i.e. resistance and/or resilience traits?) 
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 Examples of traits that we considered…



 

 

  

Examples of taxa that had these combinations of 

traits… 

Sensitive – will do worse? 

Tolerant – will do better?

(Based on Maine warmer 

wetter scenario) 



 

Causal Assessment 

Inability to completely separate biological responses to 

climate-induced changes from responses triggered by 

other confounding factors 
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Natural variability 

• Site to site variability 

• Year to year variability 

• Climate cycles 

• Extreme events 

• How to capture all the complexities and interacting 

factors 

• Need to capture full range of natural variability in 

calibration data sets 
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Biological responses to 

extreme weather events

• Relevant studies: 

–Bêche 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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  Uncertainties about the Future 

• Socioeconomic factors 

• Land uses/land cover 

• Climatic projections, challenges associated with 

downscaling models 
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Resilience & Vulnerabilities 

Which landscapes are most vulnerable? 

–Groundwater influence 

–Shading 

–Topography 

–Restoration 

Which organisms are most resilient and most 

vulnerable? 
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Discussion 
•What can we do to fill these gaps? 

• Should we/can we collect additional types of data? 

• If so, what more should we be collecting (e.g., abiotic 

variables, species traits information, other indicators)? 

• If we are able to start collecting a set of standardized 

parameters across the region, what parameters should we 

focus on, and where would we store these data (i.e. 

explore the concept of a regional database?) 

•What collection methods would be best suited to detecting 

climate change effects in stream systems? 

• How can the traits database be used for some of these 

efforts? 


