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Major contributor to fine particulate pollution
and aerosol formation. Aerosols contribute to:

Effects on climate change
Visibility impairment
m Health concerns



Increasing data showing high NH, in areas
traditionally dominated by NO,

Modern light duty vehicles an important source of NH,

Observations of elevated NH; in remote sites of
California

High sensitivity of lichens and vegetative communities
to NH,

Observations of increasing relative importance of NH,
compared to NO, in many locations, not just near ag
source regions



Ammonium ion concentration, 2008
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Throughfall
pine except where indicated):
LA: 1-10 Transect
LA: Hwy 110 Transect

LA, Eucalyptus
LA, Pine

LA, Ficus trees
LA, Pine 0.90

Riverside 0.98
CF: San Bdo Mts 1.05




0O HNO3

0O NH3
B NO2

NIV . -J,l,l.l.

EwWl EW2 EW3 JR RC TH KC1 KC2




Cover of Nature Geoscience, July 2009; Central Valley of CA shown as an
NH, hotspot---based on remote sensing of NH;; Clarisse et al. 2009.
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1. Inland Empire, Imperial Valley, Valley of the Sun
2. Central Valley (Sacramento, San Joaguin Valley)
3. Snake River Plain, Bear River Valley

4. Yakima Valley

5. Missouri Plateau

6. Platte River Valley, Northwest lowa Plains

7. Central and Southern High Plains Aquifer
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9. Central-West Brazil
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15. Garagum Canal, Khatlon, Uzbekistan
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18. Tarim Basin
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21. South Siberia, East Mongolia, Inner Mongolia

22. West Heilongjiang and Jilin province

23. North China Plain
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25. Nile Delta

26. Nigeria
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Mixed Conifer Forest:

Lichen-based CL Exceedance
kg N ha™ yr'

. N<3.1

3 E=N<3.2

N Effects
In California

From Fenn et al.
2010; J of Env Mgt
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Annual Grassland

CL Exceedance
kg N ha™ yr’!

B N<60kg
6.0<N<75kg
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CL Exceedance
N<10kg
10<N<14kg
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Figure 3-15

Source: CA Air Resources Board




2008 2005 431,874 179,120 241

NH; Emissions
(annual average)
by Air Basin
(tons/day)
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% change -17.4 26.9
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Wet deposition trends in an agriculture and urban influenced site
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NO2., IDW
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2008, June 29 - July 12

units: microgram /m3
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Big Bear Lake
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Ammonia Concentration
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Wood Buffalo National Park

NH3 HNO3
September 2007 September, 2007




Ammonia concentrations range from 1 64—8 76 pg m=3 (intensive
agriculture) and 1.11-10.02 ug m=3 (urban). Observations based on

Willems Badge passive samplers except yellow circles (Gradko samplers
normalised to Willems).

For further details see poster by Zbieranowski and Aherne
Funding: Environment Canada



long range transport

NH, Is a major contributor to ecological & environmental
effects in California and in many regions of North
America

Ongoing increase In proportion of atmospheric N as NH,

In urban areas and near freeways, light-duty vehicles are
Important NH; emissions sources

m NH; emissions controls is an important policy
consideration







Nitrogen Deposition \
kg N ha' yr'] ‘
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Sources:
Nitrogen Deposition: BCOE-CERT (UCR)
Terrain: SCAS (OSU)
Center for Conservation Biology
UC - Riverside, September 2009
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Ammonia Emissions
(Minus Soil)
2002

&

From NADP: http://nadp.sws.uiuc.edu/nh3Net/



Ammonia
Emissions
2002

From NADP: http://nadp.sws.uiuc.edu/nh3Net/



