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Ammonia (NH;): air quality and ecosystem health
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Surface observational networks to constrain inorganic PM2.5
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Sensitivity to PM, ; for reductions of total NH, and nitrate
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Satellite NH; data can augment these types of analyses, also to constrain emission inventories



IASI satellite NH; measurements: oversampling for high spatial resolution
(Sun et al., AMT, 2018)
« Uses a 2-D Gaussian function to approximate the spatial response function (SRF)

(SRF determines the spatial response of the satellite pixel with respect to its center)

«  Overlapping satellite pixels from different times are grid-averaged
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« Weighted mean in each grid is used to plot the NH; map
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NH; IASI annual average and monthly changes

2008-2016, Metop/A & Metop/B, oversampling high resolution (0.02°x%0.02°) maps

: . Ammonium ion wet deposition
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impact extends well beyond source

regions.

, Ammonium as NH,"
2] (kg/ha)

z6.0
50
4.0

3.0
20
1.0

0

Satellites can be used to identify
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NH; IASI monthly changes: watching agriculture breathe

2008-2016, Metop/A & Metop/B, oversampling high resolution (0.02°x%0.02°) maps
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Trends in gas phase NH; (IASl) — Trends TT (Duncan and West)

2008-2016 seasonal oversampling, IASI NN v2.2r (removed discontinuities for trend analyses)

linear regression: slope>0 & p<0.05; decrease: slope<0 & p<0.05

NH; concentrations increasing over wide areas, particularly in spring (fertilizer usage)
...decreasing NO, and SO, emissions in NE also a factor
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Up to 10% per year in select locations



Spatial patterns of NH; (IASI) — Haze TT (Fiore)
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Monthly changes in NH; (IASI) — Haze TT (Fiore)
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Monthly changes in NH; (IASI) — Haze TT (Fiore)

Mid-Atlantic case study:
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Examining NH; concentrations with USDA CropScape
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Observational constraints of crop type and emissions

F. Paulot, NOAA GFDL

Monthly histograms of NH; columns over crop type for US
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FSSSSNENSSS\ 1. EPA eruption response air monitoring viewer

A, Mawai Department of Hoalth (HDOM), Civil Defense, MawaiT County and State

« major air quality issues on big island of Hawaii R i oy
during the ~ 3 month 2018 Kilauea eruption
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Geologists say the Hawaii volcano
eruption could last for months, or even

years
{._)\ By David Williams, CNN @ 0 O Q
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Satellite data for air quality during Kilauea eruption
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NEWS

Kilauea Volcano's Eruptions Could Continue for Months or Years,
Report Says

By Sean Breslin - July 26 2018 05:00 PM EDT - weather.com

At a Glance

= A new report from the Hawaii Volcano Observatory says the eruptions at the Kilauea Volcano
could continue for months or years.

= Lava flows have been reported at the lower East Rift Zone since May 3.

= Since the eruptions began, more than 700 homes have been destroyed on the Big Island.

While Hawaii's Kilauea Volcano has been erupting almost continuously since 1983,
a recent spate of eruptions that have destroyed hundreds of homes could
continue indefinitely, according to a new report.

Issued by the U.S. Geological Survey's Hawaii Volcano Observatory, the report
says the eruptions in Kilauea's lower East Rift Zone could become the longest
ever recorded at the volcano, as the lava flows|show no sign of slowing down.
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Signs of a Slowdown

— E()S Although they were not obvious at the time,
Neal says scientists now recognize that the

volcano may have been giving signs since

mid-July that the eruption was going to

GEOCHEMISTRY, MINERALOGY, VOLCANOLOGY /

=/ News

change.

Kilauea Eruption Abruptly Slows
Down

Volcanologists say it’s too soon to know whether the sudden

drop in activity signals the end of the eruption or just a pause.

https://eos.org/articles/kilauea-eruption-abruptly-slows-down AGU Eos newsletter: August 9, 2018



https://eos.org/articles/kilauea-eruption-abruptly-slows-down

Surface PM2.5 and SO, datasets
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What did SO, mass from OMI and OMPS suggest?

802 mass, kt
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Comparison of surface PM2.5 and satellite SO,
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Using satellites to bridge scales: ongoing work and future directions

Agriculture

« Satellite NH; provides excellent constraints on the spatial pattern of NH; emissions
- relevant for siting of next generation of ground-based network locations (N deposition, background trends, etc.)

« Because NH; emissions vary strongly with time, annual means not be representative of their importance

* NHj; levels trending upwards up to 3-5%/year in Midwest, particularly in agricultural regions

* High-resolution NH; and land use provide observational constraints on crop-type emissions and
potentially fertilizer usage

Volcanoes

« Satellite SO, was a useful indicator of the 2018 Kilauea eruption intensity, not well recognized by some
stakeholders (opportunity!)

« Synthesized satellite datasets in Hawaii have promise of improved maps of air quality



& Year 2.5 Progress Update, PI Mark Zondlo

HAQAST

SPATIOTEMPORAL VARIABILITY OF AMMONIA
THROUGH SYNTHESES OF IN-SITU-, GROUND-
BASED, AND REMOTE SENSING MEASUREMENTS
* Validation of satellite NH; at pixel scale

. Zondlo et al., JGR paper in prep. for IASI

* Spatial variability of NHj;

. Paper published on oversampling algorithm (Sun et al.,
Az‘I;/o;.pMem. Tech., 2018) P s (

. Paper published with EPA on San ]]oaquin Valley
ammonium nitrate formation (Kelly et al., JGR-A, 2018)

Temporal variability of NHj

. 1 paper in prep. on monthly US emissions at high spatial
resolution

. NASA Earth Observatory Image of the Day on Dec.
10, 2018 with IASI NH;

. 1 paper in prep. on ammonia dry deposition in North
Czlljroliina W}i:)th I]DEPA yaep

* 1 paper in prep. on the effectiveness of NH, control for
PM2.5 from observational datasets

* Integrating satellite/surface data for Kilauea eruption (new)

. Examining how satellite data can help fill in gaps of the
existing surface network and be an indicator for volcanic
activity

* Stakeholder talks to Western Regional Air Partnership Regional
Technical Operations Working Group, Colorado Dept. of Public
Health and the Environment, California Air Resoutrces Board,
EPA ORD, New Jersey DEP + 8 academic talks in 2018

Tiger Team Participation

* TT Trends (Duncan/West)
*  Ammonia trends for eastern US from satellite

*  Monthly trends in Mid-Atlantic region

* TT SIP (Fiore)

. 2-page primer on the availability and use of satellite

ammonia to stakeholders written for archival
* TT High-resolution (Kinney)

. Measured 50 transects of PM2.5 across Central Park to
compare to maps from satellite and low-cost sensor
network gradients across this part of Manhattan

* TT Regional Haze (Fiore)

. Delivering ammonia spatial maps monthly to four regional
stakeholders for constraining ammonia emission
inventories

*  TT 2017 Fires (O’Neill)

. Examining NH;/CO enhancement ratios from CrIS
satellite observations to examine precursor PM2.5
emissions from fires

2 papers published
4 papers in preparation
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2008-2016, IASI Metopa & Metopb, 48 m
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