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Regional Research Question 

What is the impact of climate variability and extreme 

events on water quality for watersheds with different 

land uses extending across the N-S gradient (VT to 

DE)?

Harms and Grimm, 2008



Kirchner et al.

(2004)

Sensors are a useful tool for capturing hot moments!



Hot Moments Across 
Time and Space

Sensor team studies:

LandcoverEffects

Seasonal Dynamics

Event Variability

Inter-Annual Variability
( in all of the above)

Diurnal Cycling



NEWRnet Sensor Group 2013-14 

Report Outline 

} Collective Motivation 

} Progress Highlights

} Sensor Selection

} Site Selection

} Deployment  

} Synoptic Water Sampling 

} Sensor Performance

} Hot Moments Across the Network

} Novel Sensor Development

} Autonomous Mobile Sensors 

(afternoon demonstration)



Summary of Group Activities and Highlights

} Group meetings/calls to foster 

productive collaborative dynamics

} October 2013-Initial meeting and 

sensor demonstration by vendors

} May 2014-Sensor configuration, RI 

site visits, coordinated research 

plan development

} Involvement of undergraduate 

interns in research

} Extensive local stakeholder 

engagement in all states

} Group development of QA/QC 

protocols and data flow

} Successful installation and maintenance of functional regional sensor array 

(summer 2014-present)

} Heavily featured in 2 sensor-based AGU sessions, AGU award and invited 

presentation, invitation to contribute to special issue of Water Resources 

Research (2 papers in development for this issue)



Sensor Selections

(15-30 minute measurement frequency)

} YSI EXO2

} Temperature/Conductivity

} Dissolved Oxygen

} pH

} Turbidity

} Fluorescent Dissolved Organic Matter(fDOM)

} BGA/Chlorophyll

} s::can Spectrolyser

} Nitrate-N

} Dissolved Organic Carbon

} Total Organic Carbon

} Turbidity

} Full UV/Visible óFingerprintô scan



Vermont NEWRnet Sensor Network: 
Schroth, Bowden, Vaughan, Sleeper (UVM), Shanley

(USGS), Vermilyea (Castleton) 



} Forested Watershed (Pristine Reference)

} Cork Brook, Scituate, RI

} 4.7 km2 watershed

} Providence Water (600,000 customers)

} Urban Watershed: Baileyôs Brook

} Middletown, RI 

} 8.3 km2 watershed

} Newport Water (50,000 customers)

} Agricultural Watershed, Maidford River

} Middletown, RI

} 8.0 km2 watershed

} Newport Water(50,000 customers)

RI Sensor Sites: Gold, Addy, Pradhanang (URI), 

Chace (Salve Regina) : 



Delaware Study Sites:
Inamdar, Levia, Leathers, Andres, Ullman, 

Rowland, Winters, Hudson (UDE)
}Sensor Site locations in Delaware & Maryland ï3 sites

}Brandywine Creek 

at Wilmington

�‡ Urban site

�‡ Drainage area ~ 314 sq. miles

�‡ Sensor near the water intake for Porter & Wills 

Water treatment plants in Wilmington

}Coursey Pond on Murderkill, 

Kent County, DE

�‡ Agricultural site

�‡ Drainage area = 9500 ha (at sensor)

�‡ Landuse = 52% Ag, 23% forest


