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Online Supplementary Table.  Potential influence of climate changes on water resource N cycling and effects. 

	Climate Change
	Water Resource Response
	Effect on connectivity and residence time
	N cycle effect
	Consequence
	Confidence in logical sequence
	References

	Warming
	Higher maximum, minimum, mean water temperature
	Increased
	Faster metabolic N cycling (current and anticipated)*
	Increased NPP ==>  lake and reservoir sediment N and C burial 
	moderate
	Bastviken et al. 2011, Tranvik et al. 2009, Cole et al. 2007, Reay et al. 1999

	Warming
	Higher maximum, minimum, mean water temperature
	Increased
	Increased sediment microbial respiration

(current and anticipated)
	Increased sediment C and N mineralization, reduced C and N sequestration
	moderate
	Gudasz et al. 2010

	Warming
	Increased intensity and duration of lake/reservoir stratification 
	Increased for bottom waters
	Increased denitrification

(current and anticipated)
	Greater N loss to atmosphere, less N transport to coasts, increased N2O and CH4 production
	moderate
	Veraart et al. 2011, Kling et al. 2003

	Warming
	Increased intensity and duration of lake/reservoir stratification 
	Decreased for surface waters
	Reduced NPP

(anticipated)
	Greater NO3 accumulation, transport to coastal waters
	low
	Kling et al. 2003

	Warming
	Reduced flow
	Increased
	Increased denitrification, N burial

(current and anticipated)


	Greater N loss to atmosphere, less N transport to coasts, increased N2O production
	low
	Kelley et al. 1987, Dillon and Molot 1990

	Warming
	Reduced estuarine oxygen==> hypoxia and anoxia
	
	Stimulation of N2O production

(current and anticipated)
	Greater GHG emissions
	moderate
	Breitburg et al. 2009

	Warming
	Reduced ocean oxygen==> reduced continental shelf and estuarine oxygen
	
	Increased denitrification

(current and anticipated)
	Greater GHG emissions
	moderate
	Naqvi  et al. 2010, Grantham et al. 2004, Brown and Power 2011

	Warming
	Regional water shortages==> greater wastewater reclamation 
	Increased
	Increased denitrification

 (current and anticipated)
	Greater GHG emissions
	high
	Townsend-Small et al. 2011

	Warming
	Increased reservoir construction
	Increased
	Increased denitrification

(current and anticipated)
	Greater N loss to atmosphere, greater GHG emissions, increased C and N burial, less transport to coasts
	high
	Liu et al. 2011, Harrison et al. 2009

	
	
	
	
	
	
	

	Increased precipitation intensity
	Pulsed rapid transport of N to freshwaters and estuaries
	Decreased
	Decreased denitrification opportunity

(current and anticipated)
	Increased NO3 concentrations, increased  transport to coasts
	moderate
	Smith et al. 1997, Alexander et al. 2008, Karl and Melillo 2009, Brown et al. 2011

	Increased precipitation intensity
	Flooding
	Decreased
	Possible failure of wastewater treatment facilities

(current and anticipated)
	Increased NO3 concentrations, increased  transport to coasts
	high
	Kirshen et al. 2007, Karl and Melillo 2009

	Increased precipitation variability
	Increased reliance on irrigation, rapid flushing
	Decreased
	Decreased denitrification opportunity, rapid N transport to groundwaters, streams, estuaries

(current and anticipated)
	Increased NO3 concentrations, increased  transport to coasts
	poor
	Böhlke et al. 2007

	Increased precipitation variability
	Increased reliance on irrigation
	Increased
	Stimulation of N2O production

(current and anticipated)
	Increased GHG production
	poor
	Böhlke et al. 2007

	Decreasing precipitation
	Proportional increase in base flow to streams
	Increased
	Increased denitrification opportunity

(current and anticipated)
	Greater N loss to atmosphere, less transport to coasts
	poor
	Puckett and Cowdery 2002, Böhlke et al. 2007

	Decreasing precipitation
	Reduced flows, dessication
	Decreased
	Decreased denitrification opportunity

(anticipated)
	Increased NO3 concentrations, potential for pulsed  transport to coasts
	poor
	Murdoch et al. 2000

	Decreasing precipitation
	Reduced flows, longer water residence time in estuaries
	Increased
	Increased denitrification opportunity, greater NPP

(current and anticipated)
	Eutrophication, hypoxia
	high
	Howarth et al. 2011

	Increasing precipitation
	Greater groundwater recharge
	Decreased in unsaturated zone
	Increased NO3 accumulation in groundwater

(anticipated)
	Increased NO3 to base flow, human health hazard
	moderate
	Stuart et al. 2011

	Increasing precipitation
	Greater groundwater recharge
	Decreased in unsaturated zone
	Increased NO3 contributed to streams

(current and anticipated)
	Increased NO3 concentrations, increased  transport to coasts
	moderate
	Wiley et al. 2010

	Increased winter precipitation
	Higher winter flow
	Decreased
	Rapid N transport from watershed to surface and ground waters

(anticipated)
	Increased NO3 concentrations in surface and groundwaters, increased  transport to coasts
	moderate
	Karl and Melillo 2009, Dubrovsky et al. 2010, Stuart et al. 2011


*”Current” signifies currently observed with current ranges of variability; “anticipated” signifies an anticipated response with climate change.  
