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Figure 8. NOAA P3 airborne ozone and CO measurements during the Birmingham flight on 29
June 2013. (a) Overview of the ozone mixing ratios measured throughout the entire flight; (b)
Ozone profiles measured by WP-3D, lidar, and ozonesonde measurements in Huntsville; (c)
Overview of the CO mixing ratios measured by WP-3D; (d) CO mixing ratios measured by WP-3D
east of Huntsville showing mixing of clean and polluted air at 4.6 km.
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GSFC TROPOZ DIAL - Beltsville, MD
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TiME =T Canadian wildfires
impacted the boundary layer throughout the Mid-Atlantic

region, bringing additional ozone precursors to the region.
GSFC TROPOZ lidar (above) measured large ozone
enhancement with ozone concentrations reaching 90-120
ppbv (also verified by ozonesonde) at Beltsville, MD, on
June 11, 2015. Several sites monitored surface ozone
exceeded the NAAQS 8-hr 75 ppbv ozone standard. This
was the worst day for ozone in MD since 2012. syjjivan et al., 2018
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The integrated analyses suggest a causal relationship between the elevated
ozone in PBL over Huntsville and the Mississippi Valley wildfire on Sep, 2015.

(Figure) Hourly ozone concentration Sep 16-21,
2015 at Huntsville Old Airport Monitoring Site.
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The lidar profile agrees well with the EPA data (surface) and
HU935 ozonesonde (1 day later) on distribution characteristics. An
ozone pollution layer and a maximum mixing ratio of
approximately 90ppb PBL ozone were observed during the
daytime on September 18, 2015.

[ Fugnt Number: HU934 (09/12/2015)  Fiight Number: HUS35 (09/19/2015)
PBL (< 1.4km): mean 40ppb, max 41ppb  PBL (< 1.6km): mean 74ppb, max 76ppb

Compared with the last flight, on Sep 19, an
PBL ozone enhancement of approximately
30ppb was present over Huntsville.
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HYSPLIT
Sep (Left) and at 1800 UTC 19 Sep (Right) at 2000m AGL.

For Sep 18, the air was more stagnant and the
pollutant transported to Huntsville from the wildfire
area over 48 hours; for Sep 19, along with a cold
front moving closer, the air masses transported to

Marars AL
PR '
1 [
€
|
>
| [
H
¢ \
R\
{ \
¥
¥

Kuang, S., et al. (2017), Summertime tropospheric ozone enhancement associated with a cold

front passage due to stratosphere-to-troposphere transport and biomass burning: Simultaneous
ground-based lidar and airborne measurements, Journal of Geophysical Research: Atmospheres.




TOLNet Observations Revealing
“Next Day” Pollution Episodes

Tropospheric Ozone LIDAR Network

John Sullivan, Thomas McGee et al., Atmos. Env. Vol 1568. DOI:10.1016/j.atmosenv.2017.03.039

. NASA GSFC Og Lidar [June 11 08:00 to 12 June 14:00 LST]
Background: ] ) Bt = O IO o e UL LS e S UL R 1 i
* TOLNet (Tropospheric Ozone Lidar - L N ) . . ) 125
Network) comprises 6 lidars dedicatedto 225 /| & High O aloft overnight E':t?;(itn%agnt
studying air quality, tropospheric ozone E 1s00E- 4 2d T
variability, and satellite validation. al q 4
* June 2015: The GSFC TOLNet lidar P 1000
deployed to Beltsville, MD to support E 500
regional air-quality forecasts

Analysis:

* Top figure displays nearly 28 continuous
hours of lidar and surface data including
2 sondes

* Bottom figure displays trajectories of the
ozone profiles measured by the
TOLNet/TROPOZ lidar

* Regional surface monitors assessed the
potential impacts of this event

FF i

TOLNet/GSFC TROPOZ O; lidar observes high O, aloft (top),
which is regionally distributed overnight and entrained on the
following morning over a broad region (bottom)

Results:
* Trajectories indicate the nocturnal residual layer O5; and other Significance:
pollutants affected broad regions down wind Ozone lidar is the critical measurement

* Lidar and sondes both observed “Next Day” entrainment verified by platform to identify layers aloft, advection,
surface monitors in the locations of high O, and vertical mixing of pollutants.



NOAA/ESRL: Boundary layer entrainment of transported O; layers

CABOTS: California Baseline "
Ozone Transport Study
(Visalia, CA; May - Aug 2016) 3 ]

FAST-LVOS: Fires, Asian, and
Stratospheric Transport Las Vegas
Ozone Study (Las Vegas, NV, May -
Jun 2017)

Shallow mixed layer over the San Joaquin Valley
entrains local pollution plume, but STT/Asian O;
layer above 4 km AGL is out of reach.
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Very deep mixed layer over the Las Vegas Valley
partially entrains STT/Asian O; layer resulting in
an increase in surface Os.




Synchronized Multi-Day Ozone Lidar Measurements in Support of the
Ozone-Water Land Environmental Transition Study-2

@W E.Lvtlﬁ John Sullivan, T. Berkoff, G. Gronoff, T. McGee,
G. Sumnicht, L. Twigg, W. Carrion, J. Sparrow
Background: 26902018 2100 10 020012013 200
« OWLETS-2 is a follow-on study to better understand the 3000 [ T - |"° u| I T w100
behavior of ozone and related trace gases across the water - - W‘Hh T N ‘ FliaE 'lli; ]
land transition zone in the upper portion of the Chesapeake Q - Wb N ! 1B
Bay £20001 e 10 .
— Fig 1: 4 days of continuous TOLNet measurements LéJ § . At il 1150 &
from Hart Miller Island (HMI) and University of E 1000 N i i
Maryland, Baltimore County (UMBC) 3 B II ," HI: 25
B b i) b ['ly
C L1 AN 1 1 AAL L 1 O AAL |

. . . . g _ . 0
At coastal bogndarles, IS|gn|f|cant water. !and gradients can 00 06 1278 00 06 1218 00 06 1218 00 06 15 18
occur due to difference in surface deposition, boundary layer TIME [LT, UT-4]

height, and cloud coverage from water to land LaRC LMOL (@HMI)

28-Jun-2018 20:00 to 02-Jul- 2018 20: 00

Science Questions: 3000 1T | m ” BT [r‘:}l' 100
_ i i
* What are the mechanisms (low boundary layer, chemistry, § - ] 75
weather) that produce high ozone over the Chesapeake Bay 52000 N B -
and lead to high ozone at locations on land near the B . 150 2
Chesapeake Bay? The synergy of TOLNet lidars, balloon- g1000 o Ll
borne, and surface measurements at HMI and UMBC will 5 i { m: 25
directly reveal differences in controlling factors related to < i X
air quality episodes oL L JA¢ ‘ 1A
00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18
- How can measurements be better utilized (in conjunction with TIME LT, UT-4]
chemical transport models) to connect ground level pollutants . . . .
to satellites in the upcoming framework of the NASA TEMPO Fig 1: GSFC and LaRC TOLNet lidars operating continuously
instrument? Repeated high-resolution measurements for 4 days during OWLETS-2 campaign. Note: This is
under a variety of atmospheric conditions will help preliminary data.

provide the statistics needed to test and optimize satellite
retrievals and comparisons.
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Summertime Tropospheric O; Enhancement after a Cold-front Passage Due to
Stratosphere-to-Troposphere Transport (STT) and Biomass Burning (BB)

S. Kuang, M. J. Newchurch, J. Burris, E. Eloranta, M. S. Johnson, |. Pollack, T. Ryerson, L. Wang

Huntsville O; DIAL Retrieval ppbv

15_63 measured by _Z '%5
'UAH O; lidar '! il X 1.Simultaneous ozone and aerosol lidar
=P il ! L ¥ measurements, rarely available,
g C | H'Ifj -8l iy provide unique information on the
5 | [|'||r II e sources, interactions, and transport of
o] | i [ pollutants.
ok vam_LALLe L — ____HLE] ¥ 2.This example reveals the detailed
oy m @ m @ o e @ o \5 ”* ozone structures associated with a
Upper-air cold front e S;tingi'?(:g;nimﬂi:ze cold-.front passage: (1) the large ozone
gradients at the upper-air cold front and
15 bagohsrl backscatter cross section 28-Jurj-2013 1077 (2) the |arge ozone enhancement

Backscatter measured at UAH
by the U-Wisconsin HSRL

U M
T

behind the cold front with mixed
sources of STT and BB. The source
identification is also confirmed by
analysis of simultaneous in-situ,

107"
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100 airborne observations.
> 3. These ozone and aerosol lidar
1077 observations provide information to
| — e . interp.ret §atel|ite measulrements of air
Time (UT) pollution in complex environments.
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AMOLITE Lidar, 31 days stationed at TMF in 2016 during the SCOOP Campaign

Altitude (km)
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* Hourly daylight

measurements from TEMPO
will effectively monitor the
air quality conditions over
North America

OMI NO, in April (2005-2008) over TEMPO FOR

* Monitoring will be |
accomplished at sub-urban
scales due to spatial
resolution of 2.1 x 4.7 km

* Multi-spectral capabilities
(ultraviolet & visible 4
channels) will help . 10 1s 50 50 a0 oo 7o
distinguish between BL, free e
tropospheric, and
stratospheric O,

1/15/19 Mike Newchurch. TEMPO EA @ CSU 10 April 2018



Si-Wan Kim et al. NOZ columns modeled at approximate TEMPO resolution
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* How can TEMPO be used to identify

Western Class 1 area Environment
exceptional events caused by wildfires  .»

or stratospheric intrusions in complex 7 & = e
terrain? [ R A = >
* Distinguish between transport and ' e el
source events S .
: . e 3! .
* Identify frequency of exceptional events ‘i%r = N2
* Focus on complex terrain in e 4 7| PNALUE »y couNTY |
collaboration with WESTAR and WARP | R | s i
e Can incorporation of proxy data » (B L

improve PM2.5 and O3 precursor A 3 e R
emission estimates used in regional e e i
mode“ng ana|ysis to Support p|anning Map of western region showing whether PM2.5 and 03
and decision making to protect bOth standards were met from 2013-2015 in each county.
human health and VISIblllty? Orange where PM2.5 standards not met, Yellow where O3

standards not met, and red where both standards not met

* Early testing of data processing

infrastructure and assimilation of
proxy data in regional models will
prepare state/federal agencies for use
of TEMPO data quickly after launch

Mike Newchurch. TEMPO EA @ CSU 10 April 2018 13



Ozone—health impact

e Additive
* Lung function
* Respiratory

disorders
. morbidity
. mortality

Counties Where Measured Ozone is Above Proposed Range of
Standards (65 - 70 parts per billion)
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I 358 counties would violate 70 parts per billion (ppb)
200 additional counties would violate 65 ppb for a total of 558

Based on 2011 - 2013 monitoring data



Improved spatial resolution T T

Reduction in exposure misclassificat T ;

Epidemiological research ? i?mW ?r?T ?
Exposure response curve ?"? ?»? MZ'A ? .

Multiple contaminants | ?
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* Over the past 15 years, SPoRT has
successfully transitioned unique
observations from more than 40
satellite datasets to operational
end users

e Established research-to-
operations/operations-to-research
paradigm that engages in solving
specific forecast problems

* SPoRT plans to use this successful
approach to prepare the user
community for TEMPO data

See NASA SPoRT talk (Emily Berndt and Aaron
Naeger) — SPoRT R20 Paradigm: preparing end
users for next-generation satellite missions
before day 1 operations

Consultation
with End User

Identify

’ Sustained Use in
Forecast

Operations

Match To

No Research
' Problem Product
Addressed?

Develop
Solution

' Assess Impact

Provide Training
Integrate Data

Test-bed Environment

M > Research to Operations

TN

&

https://weather.msfc.nasa.gov/sport/
SPART

Mike Newchurch. TEMPO EA @ CSU 10 April 2018
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