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- As the most abundant reduced nitrogen compound in the atmosphere,
ammonia (NH;) plays an important role in aerosol formation and nitrogen
deposition.

- The expansion of critical loads research has motivated efforts to develop
guantitative speciated budgets of atmospheric nitrogen deposition.

- Relative to oxidized nitrogen, which is subject to regulatory control, much
less is known regarding the contribution of NH, to the total pool of reactive
nitrogen in the atmosphere and therefore in atmospheric deposition.

- While spatial and temporal patterns of NH,* wet deposition across the U.S.
are relatively well characterized, the contribution of NH, dry deposition to
total nitrogen deposition is much less certain.

- This presentation explores the state-of-the-science of NH; dry deposition
and the role of NH; in atmospheric nitrogen deposition in the United

‘tates.
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- Ammonia air-surface exchange processes
- Methods for determining ammonia air-surface fluxes
- Methods for constructing total N deposition budgets

- Case studies examining the contribution of NH; to total N
deposition

- Recommendations for monitoring and process oriented

research needed to improve site to regional scale estimates of
NH, deposition
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Ammonia may be emitted from or
deposited to vegetation, soil, and
water, depending on the ratio of the
atmospheric NH; concentration to the
“compensation point” of the
underlying surface.

Ammonia air-surface exchange
processes are “bi-directional”.

The compensation point (y) is
governed by the nitrogen status and

acidity of the exchange surface. Agricultural Natural
Ecosystems Ecosystems
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Schematic of leaf NH; exchange
processes (Flechard et al., 1999)
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Fertilized corn
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SEPA Deposition Velocity Concept
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Presentation Notes
In plot of deposition velocities, circles represent weighted mean, box represents median, bars represent range.  Max for “agricultural” category is 7.2 cm/s.  Within each category, values represent site specific measurements and inferential model estimates based on unidirectional concept.


SEPA Bidirectional Flux Concept
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Methods for Developing Total N Deposition
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Presentation Notes
Field-scale models combine measured air concentrations and in-situ meteorology within an inferential modeling framework such as CASTNet MLM.
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Presenter
Presentation Notes
“Measurements” represent inferential modeling results using in-situ meteorology and concentrations above a pine canopy during the CELTIC study (Sparks et al, 2008).  PON refers to particulate organic nitrogen.  Will briefly discuss differences between model and in-situ estimates.  
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is 3.64 kg N hat yrt

* NH; contributes
18% of total N
deposition

* On an annual
scale, the deposition
budget is dominated
by reduced N (NH, =
53% of total).
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Malm 2013. A seasonal nitrogen
deposition budget for Rocky
Mountain National Park. Ecological
Applications 23 (5), 1156-1169
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Presentation Notes
ON refers to organic nitrogen.  PON refers to particulate organic nitrogen.  Wet deposition was measured directly.  Dry deposition estimates based on application of multi-layer model (MLM) to measured air concentrations.


SEPA Field-Scale Models
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- CMAQ results indicate that the budget is dominated by oxidized N while the
In-situ approach indicates more equivalent contributions from oxidized and
reduced nitrogen.

T, Marino R, Schwede D, Howarth R, Sparks J, Sparks K. 2015. Atmospheric ammonia measurements at low concentration
sites Iin the northeastern USA: implications for total nitrogen deposition and comparison with CMAQ estimates. Biogeochemistry
(in press) DOI 10.1007/s10533-014-0036-5.
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Presentation Notes
In this study, hybrid refers to use of both CMAQ output and in-situ measurements of air concentrations but is distinct from the hybrid total deposition method of Schwede and Lear (2014). Will discuss differences between model and in-situ  measurements.  
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Presentation Notes
Note that CMAQ underestimates organic N dep so total N estimates likely low. Mention Schwede et al work on CMAQ organic N.
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Presentation Notes
CMAQ run is for 2011, the Hybrid map is for 2013.  The hybrid map is based on CMAQ version 4.7.1 unidirectional for 2009 with the current year measurements.  The CMAQ run is version 5.0.2. 
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- Site-specific case studies represent range of deposition conditions:
—~ 17 kg N ha! yr-! (Duke Forest)
—~10 kg N hat yr! (Upper Susquehanna)
—~ 3.5 kg N hat yr (Rocky Mountain Nat'l Park)

- The site most highly influenced by urban activities (Duke Forest) exhibits a
N deposition budget dominated by oxidized compounds, while the budget
at the most remote site (RMNP) is dominated by reduced N species.

- Across these sites, NH, dry deposition contributes between 3 and 22% of
total N deposition.

- Regional-scale modeling indicates that, over 1/2 of the CONUS, NH,
contributes at least 15% of the total N deposition. Over approximately 1/4
of the CONUS, NH, contributes 25% or more of total N deposition.
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