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How does land use impact the coastal 
carbon cycle?

• Urban development 
replaces natural drainage 
with infrastructure

– Storm drain systems

– Leaky sewers

– Impervious surfaces

• Major impacts on carbon 
cycle over space and time

Kaushal and Belt (2012)



Urban Watershed Continuum:  
Research Questions

• How does human-accelerated weathering 

impact the coastal carbon cycle?

• Is the urban river continuum a transporter or 

transformer of carbon?

• What are implications for the coastal carbon 

cycle?



Evolving Weathering in 

Urbanized Watersheds 

Over Time

Kaushal and Belt (2012)

Kaushal et al. (2014, 2015)

Cities create a distinct urban geology

Weathering of “urban karst”

1.  Urban weathering 

impacts coastal carbon?



Increasing 
alkalinity in 
66% of sites:

Watershed Size

Elevation

Lithology

Land Use
Kaushal et al. (2013), ES&T
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Human-Accelerated Weathering in Watersheds



Map Created by Noah Bowman - Kaushal et al. (2017)



Kaushal et al. (2017)
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Kaushal et al. (2017)



Coastal 
Alkalinization?

Kaushal et al. (2017)



2.  The Urban Watershed Continuum:                        

Transporter or Transformer?



Discharge Controls Carbon Transport
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Light Controls Carbon Metabolism
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Streams as Tranporters vs. Transformers?
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3.  Implications for the Coastal Carbon Cycle?

Courtesy of ICPRB
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Land Use Change Increases 

Carbon to Coastal Zones

Kaushal et al. (2014)



Links with Remote Sensing?

Evolution of sediment plumes in 
the Chesapeake Bay (2015)

Guangming Zheng, Paul M. 
DiGiacomo, Sujay S. Kaushal, 
Marilyn A. Yuen-Murphy, 
Shuiwang Duan



CONCLUSIONS

• Transport and transformation along an urban 

watershed continuum (space and time)

• Long-term changes in coastal carbon cycle –

human-accelerated weathering and metabolism

• Links between remote sensing and coastal 

biogeochemistry…exploring w/ NOAA
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