
Climate Change Effects 
on Water Quality in the 
Hudson Valley



Overview
• Climate modeling for increased intensified storm events in the Northeast

• Impacts on water quality throughout the Hudson Valley

• Drivers of degraded water quality

• Mitigation strategies



Why are we seeing intensified 
storm events as a result of 
Climate Change

• Increases in heavy precipitation are 
supported by physical relationships 
between temperature and humidity

• Trends are consistent with what 
would be expected in a warmer
world

• Increased evaporation rates = higher
levels of water vapor in the 
atmosphere = more frequent and 
intense precipitation extremes.

Figure 2.4: Annual average temperatures across North America are 
projected to increase, with proportionally greater changes at higher as 
compared to lower latitudes, and under a higher scenario (RCP8.5, 
right) as compared to a lower one (RCP4.5, left). This figure compares 
(top) observed change for 1986–2016 (relative to 1901–1960 for the 
contiguous United States and 1925–1960 for Alaska, Hawai‘i, Puerto 
Rico, and the U.S. Virgin Islands) with projected differences in annual 
average temperature for mid-century (2036–2065, middle) and end-of-
century (2070–2099, bottom) relative to the near-present (1986–2015). 
Source: adapted from Vose et al. 2017.85

https://nca2018.globalchange.gov/chapter/2/


How are these 
climate change 

impacts 
affecting the 

Hudson valley 



The top 1% of precipitation of daily precipitation events from 1950 to present 
are plotted demonstrating the storm intensity change within the Hudson Valley, meteorologic 
data from Poughkeepsie airport NOAA station.



The number of the top 1% of daily precipitation events from 1950 to present in the Hudson Valley, 
meteorologic data from Poughkeepsie airport NOAA station. The white text shows the 
mean precipitation of these intense precipitation events at a decadal scale to show changes in 
storm intensity in relation the number of storm events.



Land Use Distribution of 
the Hudson Valley
• The Hudson Valley is characterized by three 

primary land uses: Forests, Agriculture, and 
Urban Space.

• Urban space is concentrated in areas such as 
Albany, Poughkeepsie, Newburgh, and Yonkers.

• There are nearly 900,000 acres of farmland in 
the Hudson Valley (Valley Table).

• 75% of the Hudson Valley is forested (NYNHP).



Land Use: Urban 
Space

• Characterized by widespread 
coverage of impervious surfaces 
(asphalt, rooftops, etc).

• Precipitation will collect and 
travel along streets/sidewalks until 
it can enter back into 
the groundwater system

• Would result in an increase in urban 
flooding, greater strain on sewer and 
drainage infrastructure, and higher 
levels of polluted runoff entering 
the water supply

• Polluted runoff must be treated



Land Use: Forests

• Forests have a much greater capacity 
for natural infiltration but is still at risk 
from increased precipitation intensity.

• In mixed forests and alpine 
environments, extreme 
precipitation alters hydrologic cycles 
and ecosystem processes.

• In broadleaf forests, extreme 
precipitation poses increased risk to 
riparian and lowland forests due 
to excessive flooding, inundation, and 
streambank erosion.

• In all forest environments, soil 
erosion, flooding, and sea level rise will 
be prevalent.

This Photo by Unknown author is licensed under CC BY.

https://www.flickr.com/photos/nicholas_t/9660710884/
https://creativecommons.org/licenses/by/3.0/


Land Use: Agriculture

• The Hudson Valley is renowned for its 
agriculture but due to climate 
change, it could have serious impacts 
on water quality.

• Will experience an increase 
agricultural runoff (fertilizer, 
nutrients, and waste) washing into 
the water supplies like the Hudson 
River.

• Can result in eutrophication, 
deoxygenation, and disruption of 
aquatic environments.



Chloride Mitigation - Management

• Anti-icing and pre-wetting
• Assessment of location:
• Level of salt application rate
• Plow types – dependent on 

evenness of the road
• "No/low salt locations"



Chloride Mitigation – Alternative Solutions

• Agricultural-based alternatives:
• Corn steepwater
• Cheese and pickle brine
• Fermentation byproducts
• De-sugared molasses



Turbidity and suspended 
sediment challenges in
reservoirs

• Reduced Sediment Loads 
Downstream of Dams

• Loss of Reservoir Capacity

• Concentrated deposits of 
sediment loads downstream if the 
reservoir is flushed



Turbidity and suspended sediment 
mitigation(Hudson Valley)
• Watersheds in the Hudson Valley have received funding for 

research on sediment management on the rivers and 
reservoirs.

• Stony Clove and Warner Creek have been studied for the 
effectiveness of sediment and turbidity reduction projects 
(STRP)

• The STRP methods included
• Restoring streambed elevation and flood plain access

• Installing in-stream hydraulic and grade control structures
• Armoring streambanks with rock.
• Hillslope stabilization included regrading slopes, 

installing surface and subsurface drainage systems, and 
importing fill and restoring stabilizing vegetation (Fig 4.)

(Siemion J. et al 2016)



Mitigation for 
Eutrophication and 
Nutrient Loading

• Less reliance on chemical 
N or P based fertilizers
• Natural methods like 

manure and other organic 
matter

This Photo by Unknown author is licensed under CC BY-NC.

https://www.flickr.com/photos/basicbill/6958416194/
https://creativecommons.org/licenses/by-nc/3.0/
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