Human Alteration of the Nitrogen Cycle

American Meteorological Society
21 March 2006
William H. Schlesinger

E NICHOLAS SCHOOL OF THE
ENVIRONMENT AND EARTH SCIENCES
;' DUKE UNIVERSITY







UREA

Ammonia

NH,

Ammonium

NH,*

Nitrate

NO,




UREA —

Ammonia

NH,

Ammonium

NH,*

Nitrate

NO,




UREA —

Ammonia

NH,

Ammonium

NH,*

—— Nitrate

NO,

N

RUNOFF



23% of the Nitrogen Applied to the Land Surface ends up in Streams
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From Van Breeman et al 2002



300% increase in N load

80% due to NO, concentration T
20% due to discharge T
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Nitrogen In rivers and streams
stimulates algal growth In
coastal waters



Primary production (g G - m2 - yr)
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Hard to pin down. The dead zone encompasses different swaths of water from one summer to
the next. Researchers are trying to find out which factors influence this shifting mosaic.
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Estimated Size of Bottom-Water Hypoxia in Mid-Summer
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(updated from Rabalais et al. 2002)




Commercial Hog Farm in North Carolina
Sampling Sites

NF Site

From V. Aneja, NC State University
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Concentration of Nitrogen Oxide
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Summer Ozone (ppb)
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Yirgin Islands 01

Sites not pictured:

Inorganic Nitrogen
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Table 4. The annual mass balance of total nitrogen and phosphorus in

Chesapeake Bay, Maryland-Virginia.' during 1985-1986. Data from

Boynton et al. (1995). Units are mmol m~*y~ ",

N P
Inputs
Direct atmospheric deposition” 113 2
Nitrogen fixation ? 0
Rivers (diffuse sources) 565 18
Direct sewage (point sources) 260 11
Coastal ocean’ _ 0 10
938 41
Changes in storage
Accumulation in water 0 0
Accumulation in sediment 327 40
QOutputs
Denitrification 245 0
Fish landings 84 1.5
Coastal ocean’ 282 0

' Area =11 542 km?, mean depth (MLW) = 6 m.
? Smullen etal. (1982); 1976-198 1 mean TN and TP in wet deposition.
* P input and N output calculated by difference.



What might be done?

1) Reduce nitrogen application
2) Increase efficiency of nitrogen use
3) Preserve wetlands

4) Preserve and manage first-order
streams
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“Every vital phenomenon is due
to some change in a nitrogen
compound and indeed In the

nitrogen atom of that
compound.”

~Arthur Needham
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