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* Tropospheric Emissions: Monitoring of Pollution
(TEMPO) instrument is a NASA mission with an

expected launch date of 2020 or 2021.
* To be hosted on geostationary communications

e TEMPO measurements will significantly improve the estimations of background
iy air quality levels, which have been increasingly focused due to the more
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spatial resolution from TEMPO will be very beneficial for air-quality forecasting.
* The suite of hourly aerosol and atmospheric composition data products from
TEMPO will help resolve the large data gap issues in ground-based networks in

and major elements in O, chemistry cycle (O, =
NO,, SO,, H,CO, C,H,0,) plus H,0, and UVB.
* Multi-spectral capabilities will help distinguish

The aircraft measurements
clearly reveal the poor
performance of the CMAQ

between boundary layer and free tropospheric the U.>. | | | | model during this high NO,
and stratospheric O,.  High spatial and temporal resolution of TEMPO will be valuable for regions of transport event. The availability *
+  Air-quality monitoring at sub-urban scales due to c.omple?< meteorological flows (i.e., mountain/valley flows, lake/sea breeze o.f TEI\/IPO NO, will allow .for
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Unprecedented capabilities of TEMPO will help effectively monitor the rapidly —— : !
varying emissions and chemistry that governs our air-quality conditions. [ Pollution Emissions } { Health, Agrlculture, and Environmental Impacts }
i TEMPO benefits: R — Health
{ Data Products and Display } * High spatial resolution will allow & Rt BN Iw * The high temporal resolution, expected accuracy, and spatial coverage of

TEMPO data will benefit acute health-effect studies (e.g., asthma events linked

* O, profiles, tropospheric O, based on
to pollution) of PM, ., O,, and NO,.

evaluation of temporal variations,
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used for GOME and OML. saseline only emissions. . | * TEMPO'’s expected life is t.OO limited to be appropriate for studying chronic
. Method may be extended to SO, 103po:bv 1:2:: + Ability to resolve urban emissions SRR TR REEE IM effects Ee.g., h.eart attack§ Imk.ed to long-term exposure)..

especially volcanic SO, L0x10% moleculesem® 1 hour and chemistry and monitor these ff‘:::::f,’n N0 ;8'1“4'"0“"e:“th:"sen"‘l‘:rr/";gﬁId‘:; * TEMPO's spatial resolution is not adequate for studying the acute health
* TOMS-type O, retrieval included for 10 10 molecules cm? 3 hour complex source regions. areas. Preliminary data: C. Nowlan, SAO. effects of NO, = need oversampling methods to improve s spatial reSOI‘ft'O”-

heritage. igig:::z::zz: 2:2:: * TEMPO retrievals must be converted to ground concentrations for studying the
 OMI heritage aerosol/cloud products: i L * Characterization of emissions from evolving sources, such as oil, natural-gas acute health effects from pollutants.

AOD, AAOD, Aerosol Index, Cloud Top basins, and fires. Agriculture and Environment

Fraction, Cloud Top Pressure. Baseline data products * Much improved emission inventories, which will help assess control strategies.  TEMPO data will help quantitative understanding of local crop yield losses,
» Development of advanced/improved aerosol/cloud products + Internationally integrated alor\g with spatial and inte.r-annual Yariak?ility in losses, and for identifying
» Research products: UVB (OMI heritage) and city lights observatory strategy employing regions where uses of O, resistant cultivars is valuable. | o

 Credit: Jim Szykman (EPA). ementary anoroaches * TEMPO NO, measurements can be used to characterize emissions from
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ost Visited ~

fertilizer applied to agricultural fields, which will facilitate assessments of the
potential benefits of improved nitrogen use efficiency in fertilizer application
for surface O, concentrations.

TOLNet st of Iy
Tropospheric Ozone LIDAR Network L j'_ To & |

TOLNet, an international (USA and Canada) and mteragency (NASA, NOAA,
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e TEMPO will use
EPA’'s Remote
Sensing Information
Gateway (RSIG) for
subsetting,

between geostationary
spectrometers will help improve
emission estimates at common
confidence levels over the : ‘ L
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visualization, ana quality assimilation systems and LEngse
product distribution forecasts. Approximate coverage of geostationary spectrometers with | UNiversity) ozone-lidar observation network, provides highly time-resolved (few
RSIG2D applet (web-based:; left) and RSIG3D application (standalone; right) expected launch dates of 2018-2020. minutes) tropospheric-ozone vertical profiles for TEMPO validation and science.
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