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Nitrogen (N)
essential nutrient

water quality parameter

human alteration of the nutrient cycles 
= eutrophication

Introduction

80% of our nation’s freshwater resources 
originate from forest watersheds

Forested watersheds

activity in the headwaters has the potential 
to affect downstream or “WE ALL LIVE 
DOWNSTREAM”

Forest management
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Collaborators:
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Objectives:

Comparison of long term data across sites. Synthesis 
papers:

1) Effects of forest disturbance on stream chemistry 
dynamics, concentrations and fluxes

2) Trends in N concentrations in reference watersheds
3) Influences of sampling strategy and calculation methods 

on stream solute flux estimates: A comparison of 
methods used in long-term catchment studies

4) Addressing nutrient criteria using reference basin data 

Create a database for stream chemistry data (Standardize
units, document analytical and sampling methods)

Stream Chemistry Synthesis Project 
http://web.fsl.orst.edu/streamchem/
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Do natural AND ANTHROPOGENIC disturbances lead to similar responses?
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Do same type of disturbances lead to similar responses?
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Do same type of disturbances lead to similar responses?

Different magnitude and duration of the responses

Definition of PRE conditions?

Reference 
catchments or 
pre-conditions

Disturbed 
catchments

vs.
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Objectives:

Comparison of long term data across sites. Synthesis 
papers:
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dynamics, concentrations and fluxes
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3. Are trends associated with changing deposition or discharge?  

2. Are there long term trends in stream NO3 and NH4 concentrations over 
time at forested reference catchments across the continental platform?

1. How variable are catchments within a site? Is there more variation 
among Experimental Forests sites than among catchments within an 

Experimental Forest?

Andrews, 
OR Fraser, 

CO

Marcell, 
MN

Coweeta, 
NC

Fernow, 
WV

Hubbard 
Brook, NH

Luquillo, 
PR

7 sites & 22 reference 
catchments

http://iopscience.iop.org/1748‐9326/8/1/014039

without major land use changes in the last 
60 years

≥ 12 years of data (1996-2007)

chemistry sampling intervals < 3 weeks

daily Q measurements

video abstract
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1. Is there more variation among Experimental Forests sites than among 
basins within an Experimental Forest?
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Trends in wet
NO3-N deposition
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Trends in N concentrations in reference catchments across US

Stream nitrate and ammonium increase when streamflow decreases.
Stream ammonium increases when atmospheric ammonium wet deposition 
increases.

Yes, except at HJA. Stream nitrate and ammonium in reference catchments 
show great temporal and spatial variabilities that must be considered when 
evaluating loads and establishing nutrient criteria.

Are trends associated with changing deposition or discharge?  

Are there generalized long term trends in stream NO3 and NH4?

Is there more variation among sites than among basins within a site?

No, forested reference catchments across the country show both increasing and 
decreasing trends in stream nitrogen. 

Catchments within a site do not necessarily present the same trends.

The length of record examined can result in differing trends which highlights the 
importance of long-term studies.
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Objectives:

Comparison of long term data across sites. Synthesis 
papers:

1) Effects of forest disturbance on stream chemistry 
dynamics, concentrations and fluxes

2) Trends in N concentrations in reference watersheds
3) Influences of sampling strategy and calculation methods 

on stream solute flux estimates: A comparison of 
methods used in long-term catchment studies

4) Addressing nutrient criteria using reference basin data 

Create a database for stream chemistry data (Standardize
units, document analytical and sampling methods)

Stream Chemistry Synthesis Project 
http://web.fsl.orst.edu/streamchem/
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Flux= mass of N that passes a 
given point on the river over a 

given period of time

Σ(Q x conc)

(kg N/year)

Effects of sampling strategy and calculation methods on solute flux estimates

36



Effects of sampling strategy and calculation methods on solute flux estimates

Flux= mass of N that passes a 
given point on the river over a 

given period of time

Σ(Q x conc)

(kg N/year)

Period-
weighted  
methods

Grab samples, fixed sampling intervals
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Effects of sampling strategy and calculation methods on solute flux estimates

Period-
weighted  
methods

Flux= mass of N that passes a 
given point on the river over a 

given period of time

Σ(Q x conc)

(kg N/year)

Grab samples, fixed sampling intervals
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Grab samples, fixed sampling intervals

Effects of sampling strategy and calculation methods on solute flux estimates

Period-
weighted  
methods

Flux= mass of N that passes a 
given point on the river over a 

given period of time

Σ(Q x conc)

(kg N/year)
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Grab samples, fixed sampling intervals

Effects of sampling strategy and calculation methods on solute flux estimates

Period-
weighted  
methods

Flux= mass of N that passes a 
given point on the river over a 

given period of time

Σ(Q x conc)

(kg N/year)
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Effects of sampling strategy and calculation methods on solute flux estimates

Period-
weighted  
methods

Flux= mass of N that passes a 
given point on the river over a 

given period of time

Σ(Q x conc)

(kg N/year)

Composite samplesGrab samples, fixed sampling intervals
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Effects of sampling strategy and calculation methods on solute flux estimates

Time

St
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Period-
weighted  
methods

Regression 
methods

Flux= mass of N that passes a 
given point on the river over a 

given period of time

Σ(Q x conc)

(kg N/year)

Grab samples, fixed sampling intervals Composite samples
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Objectives:

Comparison of long term data across sites. Synthesis 
papers:

1) Effects of forest disturbance on stream chemistry 
dynamics, concentrations and fluxes

2) Trends in N concentrations in reference watersheds
3) Influences of sampling strategy and calculation methods 

on stream solute flux estimates: A comparison of 
methods used in long-term catchment studies

4) Addressing nutrient criteria using reference basin data 

Create a database for stream chemistry data (Standardize
units, document analytical and sampling methods)

Stream Chemistry Synthesis Project 
http://web.fsl.orst.edu/streamchem/
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StreamChemDB http://web.fsl.orst.edu/streamchem/database
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For more information: 
web.fsl.orst.edu/streamchem/

alba.argerich@oregonstate.edu
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