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Ecological Impacts of Rising Water Temperatures

• Strongest negative impacts on coldwater species (e.g., trout, 
sculpin) and their habitats (esp. where streams aren’t driven by 
groundwater )

• Watershed-wide, warmwater aquatic species are most common.  
Although more tolerant to temperature increases, they are sensitive 
to extreme temperatures including rapid changes and to indirect 
effects (e.g., invasives, pathogens) from higher temps.

• More study needed of temperature effects on lower foodweb
■ Algae, biofilms, zooplankton
■ Macroinvertebrates
■ Freshwater mussels & host species



Coldwater Fisheries and Habitat Recommendation

• Chesapeake Bay Program 
partners need to accelerate 
conservation to protect the 
coldwater streams now 
supporting healthy aquatic 
life, especially native brook 
trout, which are extremely 
sensitive to rising water 
temperatures, and continue 
resiliency analyses and 
mapping to focus coldwater 
habitat restoration efforts.



Rural Waters and Habitats Recommendation

• In rural areas, CBP partners should work to 
strategically restore forests and aquatic 
habitats while promoting good agricultural 
stewardship practices that can reduce the 
amount of heated runoff being generated by 
farms

- The Stream Health Workgroup could help develop 
design guidance for restoration practitioners that 
would improve the benefits of restoration for 
buffering aquatic biota from the impacts of aquatic 
heatwaves



Urban Waters and Habitats Recommendation

• In urban areas, the CBP partners 
should increase tree canopy, 
vegetation and practices 
favoring infiltration to reduce 
the amount of heated runoff 
entering waterways, paying 
attention to underserved urban 
areas which historically suffer 
the worst heating and human 
health outcomes.
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Best Management Practices (BMPs) 
Recommendation

• The CBP partners should work to 
minimize the extent to which water 
quality BMPs are further heating 
waterways and strategically use 
cooling BMPs to counteract the 
warming effects of climate change 
and land use where possible



State Temperature Water Quality Standards 
Recommendation

• Given the vital role of Clean Water Act water quality 
standards (WQS) in focusing federal, state, local and 
private actions to protect water quality and aquatic life, 
the states and EPA should review and modernize the 
components of current WQS systems that would 
strengthen their capability to address climate-related 
rising water temperatures and drive area-targeted 
protection and restoration strategies.



Overarching Recommendation for Research 

• The CBP partners should 
enhance and facilitate 
partnership efforts to collect 
data and develop tools needed 
to fill critical knowledge gaps, 
improve understanding of the 
impacts of rising temperatures 
on aquatic ecosystems, and 
inform management decisions.



Overarching Recommendation for Monitoring and 
Analysis

• The CBP partners should increase monitoring of water 
temperature in smaller streams, and further analyze existing 
data from larger streams and rivers, to improve 
understanding of the effectiveness of restoration and 
conservation of stream communities and fisheries in the face 
of land-use and climate change.
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Overarching Recommendation for Watershed 
Modeling

• The CBP partnership should 
develop new modeling tools 
and expand the use of CAST 
and the Chesapeake Healthy 
Watershed Assessment to 
better inform the 
management of watershed 
fisheries and ecosystems.



Potential science needs for the SHWG:

- Research efficacy of other potential cooling 
mitigation strategies, including wetland creation, 
dam/pond removal, floodplain restoration, beaver 
analogue projects, and improved roadside ditch 
management

- Determine how landscape characteristics and project 
design mediate the temperature effects of stream 
restoration practices and develop siting/design 
criteria to improve thermal outcomes 

- Conduct climate vulnerability assessments to better 
understand the exposure and sensitivity of 
species/habitats to rising temperatures, including 
indirect effects, to better understand overall 
vulnerability



Questions 
for the 
SHWG

• Will the SHWG help us refine these 
science needs and add them to the 
Chesapeake Science Needs database?

• What role can the SHWG play in 
helping to implement some of these 
management recommendations?
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