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Key questions. what are the:

What is nitrogen acidification?

What are the environmental and depositional 
factors that influence nitrogen acidification?

How is nitrogen acidification measured/determined 
and what are some of the effects or manifestations 
of nitrogen acidification?

What are the unknowns regarding nitrogen 
acidification?





What is acidification?

The process of becoming acid; the lowering of pH 
in soils or water, commonly associated with 
changes caused by external processes such as 
acid precipitation 



natural sources





anthropogenic acidification









trends @ 8 wet 
deposition stations

PPT 1 2 5   
pH 1 1 6
SO4

2– 6 – 2
NO3

– – 3 5
Cl– 2 – 6
NH4

+ – 4 4
Ca2+ 1 – 7
Mg2+ 4 – 4
Na+ 2 – 6
K+ 1 – 7
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Soil acidification

Impacts: plant nutrients are leached out and toxic metals are freed





Nitric acid



Ammonium sulphate



Ammonium nitrate







Acid deposition to forests
2020

Percentage of forest area
with acid deposition above 

critical loads, 
using ecosystem-specific 

deposition, 
Average of calculations for 

1997, 1999, 2000 & 2003 
meteorologies







The quality of surface water depends to a large extent on the 
characteristics of the surrounding land. Surface water that is 
surrounded by soil that does not weather easily usually has 
limited buffering capacity.
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acidification of soils: impacts on freshwaters





Nitrate leaching is 
extremely variable:

• bare rock
• thin soils
• wetlands
• slope
• soil temperature
• soil moisture
• rain-on-snow
• spring melt











• nitrate important contributor to acid precipitation

• nitrogen can contribute to the acidification of 
sensitive soils but impacts depend on the ‘state of 
the system’

• nitrate leaching to surface waters is highly 
variable; however, nitrate is recognised as an 
important driver in acid episodes

• it would be nice to be able to predict nitrogen 
retention capacities

Conclusions
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