Land-use controls on
the export and
processing of

atmospheric NO,

Joel Bostic, Keith Eshleman, David
Nelson

University of Maryland Center for Environmental
Science, Appalachian Lab

—

e ]
e e . .
= LIniversity of Maryland

CENTER FOR ENVIRONMENTAL SCIENCE

CBP Forestry Workgroup 2/6/19



Background

16

{1 a) Human Population

-
I [+ B N ]
P

i

100

b) Land-Use

% of Total Land Population x 108

1650 1700 1750 1800 1850 1900 1950 2000

| ) Input Nitrogen Concentration

- 2
= 1.51
=yl
()]
€ o054
v % e : 0 . . . . . .
e G o 1950 1960 1970 1980 1990 2000
V”VI S Year

development Kemp et al. 2005
15%

agricultural
inputs

41% -

atmospheric
emissions

25%

Chesapeake Bay Program




Background

8

-
[=2]

| Potomac River at —@— Nitrate-N concentration
Hancock (MD) —— Wet N deposition

o

Wet N deposition (kg ha'1)

2003GLO17015, 2003

First measi nitrate

Greg Michalsk
University of Califo

(LJ Bw) uonesjuasuod N-ajes}IN

N
e
'S

1985 1990 1995 2000 2005 2010
Eshleman et al. 2013

Tom Hamilton



Unprocessed Atmospheric NO,

Processing vs. Retention
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Research Objectives

» Quantify the proportion of
atmospheric NO, In streams

* Investigate the effect of land use on

processing efficiency of atmospheric
NO,
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Watershed Land Use
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RESULTS



Total NO, Concentrations
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Total NO, Loads
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Atm. NOj3 in Stream Sample (%)
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Atmospheric NOz—N Loads (kg ha™ yr™)

Atmospheric NO; Loads
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Atmospheric NO—3 N Load (kg ha™t yr'l)

Atmospheric NO,; Loads and
Land Use
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Processing Efficiency (%)

Processing Efficiency and
Land-Use
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Conclusions

« Small (0-20%, mean = 3-4 %) percentage of NO, was
unprocessed atmospheric NO; across forested and
agricultural watersheds — but highest percentage in
most developed watershed

» Forests: most “efficient” at processing deposited NO,

» Agricultural/Developed watersheds: less “efficient” at
processing deposited NO, — 2 potential controls:

— 1: Hydrologic: Altered flowpaths in developed land-use
watersheds reduce processing by rapidly routing water to
streams

— 2: N Saturation: Additional N inputs in agricultural land-use
watersheds reduce processing by overwhelming
ecosystem N capacity
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Next Steps
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Next Steps
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Processing Efficiency (%) =|1-

Watershed

Next Steps
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Next Steps
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Isotopes and Atmospheric
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Isotopes and Atmospheric
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Isotopes and Atmospheric
NO,
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Isotopes and Atmospheric

NO,
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Isotopes and Atmospheric

Atmospheric NO3
Deposition NO; Fraction of total NO, that is
A17O = 25 %0 t h . NO
A atmospheric NO,
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