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Sources of Human-Caused Alteration to the Global Nitrogen Cycle

Defarestation
CO, release
Human population

Industrial N fertilizer

Figure 3-The pace of many hu-

man-caused global changes has

increased starkly in modern his-

tory, but none so rapidly as in-
dustrial production of nitrogen
fertilizer, which has grown ex-
ponentially since the 1940s.
The chart shows the year which
changes in human population
growth, carbon dioxide release,
deforestation, and fertilizer pro-
duction had reached 25%,
30%, and 73% of the extent
seen in the late 1980s. Revised
from Kates et al. {1990).
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Potential delivery of nitrogen to surface waters

Watersheds

| Lower 20%
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| Insufficiant Dalta

Mote: The potential for cropland within a watershed to discharge nitregen in surface
waler is determined by runoff factors (chmate, distance from water, erosion) and
nitrogen source factors (total inorganic and organic fertilizer applicatons), which are
influenced by the economic cholces farmers make.

source: Economic Research Service, USDA. Nitrogen data from Association of
Amencan Plant Food Contral CHficials (1988) and Kellogg et al. {2000},
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World Hypoxic and Eutrophic Coastal Areas
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THE NITROGEN BALANCE OF THE HUDSON - WATERSHED

INPUTS TO WATERSHED

Acid deposition,
10.4 kg Niha-yr
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Watershed

OLUTPUTS TO ESTUARY 19 kg of nitrogen per hactara

of watershed per year

Lo e ik By Data from CT. Driscoll &t al, 2003, *Nitro-
and gen pollution in the northeastern United
States: Sources, effects, and management
options,” Bioscience 53(4): 357-274, Pet
foods and N-fikation in forests and
wetlands are not included.

Raritan Bay
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Human-Caused Global Nitrogen Emissions

Mitric oxide Mitrous oxide

N
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Figure 4-Human activities are responsible for a
large proportion of the global emissions of ni-
trogen-containing trace gases, including 40%
of the nitrous oxide, 80% or more of nitric ox-
ide, and 70% of ammonia releases. The resull is
increasing atmospheric concentrations of the
greenhouse gas nitrous oxide, of the nitrogen
precursors of smog, and of biologically available
nitrogen that falls from the atmosphere Lo fertil-
ize ecosystems. Ammonia data are from
Schlesinger and Hartley (1992), nitric oxide from
Delmas et al. (in press), and nitrous oxide from
Prather et al. {19953).
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Hydrogen ion concentration as pH from measurements
made at the Central Analytical Laboratory, 2005

—
Mational Atmospheric Deposition Program/Mational Trends Network
http:/inadp.sws_uiuc.edu
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Table 16-1 Science: Major Greenhouse Gases from Human Activities

Average Relative
Time in the Warming Potential

Greenhouse Gas Human Sources Troposphere (compared to CO,)
Carbon dioxide (CO,)  Fossil fuel burning, especially coal (70-75%), 100-120 years 1

deforestation, and plant burning
Methane (CH,) Rice paddies, guts of cattle and termites, landfills, 12-18 years 23

coal production, coal seams, and natural gas leaks

from oil and gas production and pipelines
Nitrous oxide (N,O) Fossil fuel burning, fertilizers, livestock wastes, 114-120 years 296

and nylon production
Chlorofluorocarbons Air conditioners, refrigerators, plastic foams 11-20 years (65-110 years 900-8,300
(CFCs)* in the stratosphere)
Hydrochloro- Air conditioners, refrigerators, plastic foams 9-390 470-2,000
fluorocarbons (HCFCs)
Hydrofluorocarbons Air conditioners, refrigerators, plastic foams 15-390 130-12,700
(HFCs)
Halons Fire extinguishers 65 5,500
Carbon tetrachloride Cleaning solvent 42 1,400
*CFC use is being phased out, but these compounds remain in the troposphere for 1-2 decades
and then enter the stratosphere.

& 2006 Brooks/Cole - Thomson
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Conseguences

ac

Mean number of species per guadrat

Critical load =
10-20 kg N/haly

Grasslands

In MN, N additions decreased plant diversity
(Wedin and Tilman 1993)

In the U.K., plant species richness in acid
grasslands declines along a gradient of N
deposition (Stevens et al. 2004)
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Experiments in New England bogs show that increasing nitrogen
deposition reduces pitcher development and survivorship
Ellison and Gotelli (2002), Gotelli and Ellison (2002)
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European data suggest this is probably true for other
bog species also, but little data from eastern U.S.



Dead zones along coastlines
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