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Outline

• 1. Need for water science in the 

high elevations

• 2. Paired watershed study 

background

• 3. Differences in flow

• 4. Extreme events

• 5. Water quality



High elevation pressures



Number of days per year with greater than 1” of precipitation (BTV station). 

Vermont Climate Assessment, 2014

Climate pressures



In New England….

One-third of the land area is 

over 1000’, but only 4% of 

the USGS stream gages.

	

The need for science



Water  - a unifying theme

Many high-elevation stressors center on water

• Too much (flooding, erosion)

• Too little (snowmaking withdrawals)

• Aquatic habitat degradation (in-stream flow, embeddedness)

• Water quality degradation (sediment, acid rain, salt)

• Water supply (quantity and quality) 

• Wastewater disposal (thin soils)



Mt. Mansfield paired-watershed study

Motivations
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VMC website



USGS real-time streamflow website

West Branch Ranch Brook







Pattern through the Year











Highest flow at Sleepers

River since 1991

Increasing peak flows



Annual peaks from different storms



Five large 

peaks in 

2010-2011

Stalled

cell

L. Champlain flooding Irene



WY2011 on long-term average



Extreme 

events

• High elevation hydrology is under-monitored.

• In 14 years of record, 4 to 6 of the largest storms at each gage 

have occurred since 2010.

• In this high-elevation environment, flow peaks (per unit area) 

are extremely high. 

• Relative peak size varies among storms between basins.

• The annual peak can occur at nearly any time of year and 

often on different dates between basins.



Water Quality













Key findings

• The developed basin - West Branch has ~20% 

greater runoff per unit area

• The greatest difference occurs late in snowmelt and 

through the summer 

• This mountain environment has isolated extreme 

events -- frequency and severity is increasing

• Analysis and journal paper planned for 2016



Proposal: a high-

elevation 

monitoring and 

assessment 

network
• High elevation hydrology is unique and poorly understood

• We need science to guide management decisions

• We need replication

• We seek supporters, collaborators, and funders, but….

• We are scrapping just to keep the Mansfield gages running!


