- Iy
e

‘«;,’
www.nasa.gov

NN NN

Tropospheric Emissions:
Monitoring of Pollution

Synthetic TEMPO Data
Products at NASA SPoRT
for Air Quality and Public
Health Communities

Aaron Naeger, Michael Newchurg
Susan Alexander, Emily Berndt,
Erika Duran

June 5-6; 2019
TEMPO Science Team /Meeting
Madison, WI

AIN\ SpQRT

ALABAMA IN HUNTSVILLE

Smithsonian




Mission: Transition unique NASA and NOAA observations and
research capabilities to the operational weather community to
improve short-term weather forecasts on a regional and local scale

SPoRT prepares the community of end users and mission scientists
for next generation satellite missions and capabilities through an
interactive R20/02R paradigm

Current/Future Activities:

* Successful partnerships to prepare NWS forecasters for GOES-R
and JPSS through use of experimental proxy products

* Expanding partnerships to other government agencies and new
NASA missions
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Bridge the “Valley of Death” through
interactive partnership with end users
and product or algorithm developers

o Integrate data into user decision
support tools

o Create product training

o Conduct product assessments
Concept has been used to successfully
transition more than 40 satellite

datasets to operational users for nearly
15 years

Other groups in the community have
adopted this paradigm

Consultation
with End User

Identify
Forecast
Problem

' Sustained Use in
Operations

Yes
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> Research to Operations >
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SPORT provides experimental data to end users by LDM, FTP, and
WMS depending on the application

While NASA is not an “operational” data provider, team members
strive to provide 24/7 data feeds, knowing that product reliability is
key to use by operational forecasters and decision makers

Monitor our product ingest and status for all experimental products
going to a customer

End-user makes
operational decisions
using SPoRT products

Data downlinked from Data obtained by SPoRT;
satellite value-added products
generated

Product disseminated to
end-user formatted for their
decision support system
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ATTACHMENTS

- ~__Night-time Microphysics RGB

— L
« Utilizes MODIS & — L
VIIRS

Targeted, applications based training ey

Multiple flavors of training are
needed to reach all learning styles

channels/channel
differences: Mid-level Cumulus,

o «
o Site visits :
brid Conceptual Diagram (optical depth)

5. Fog Case: Hybrid 11-3.9um loop
7. VIRS 11-3.9um vs NTmicro, 0621 UTC

o Microlessons e I
o User-based, interactive modules
SPoRT Applications Library

* Thicker = more red

+ Small water droplets =
more green

—10.8um
(thermal) Mid/Upper level

y stratocumulus (red tones]
+ Warmer = more blue { )

o 1-minute examples
o Short videos o
o 21 total cases (and counting) §#

Collaborate with end users for
operational/decision maker
perspective

»
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Targeted product assessments with
the end user to evaluate utility of
product and give feedback to
developers

QUESTIONS RESPONSES

Section 1 of 3

Methods for feedback Evaluation of JPSS Satellite Products for

o Online form Extratropical Transition (National Centers,
2016)

This trial period will evaluate the utility of NUCAPS Soundings and SPoRT Ozone Product in operations with National
Center forecasters at NHC, OPC, and SAB.

o Email/phone calls
> Blog

This trial is conduct by NASA SPoRT and the JPSS Proving Ground as part of research funded by the JPSS PG/RR Program
to assess the utility of JPSS products for hurricane tropical to extratropical transition events.

Please fill out the two-minute feedback form below to provide NASA-SPoRT and product developers with your experience

Asse SS m e nt fo I I ow— u p using the products in operations. Only answer questions that are relevant to the event.
o Wrap-up telecon with participants

o Summarize results in a report for
the developers
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<« C @ htips//weather.msfc.nasa.gov/sandbox/tempo,

Home Research~ Applications > Publications~ Team

Tropospheric Emissions: Monitoring of Pollution

Keys to successful day 1 readiness

o Data in the end users’ display
system

Introduction

The TEMPO mission is currently on-schedule and on-budget for an expected launch date in 2020 or 2021,
and will be hosted on a commercial geostationary communications satellite with a Field of Regard (FOR)
over North America for allowing hourly daytime monitoring capabilities. For each geospatial scene in the
FOR, the TEMPO grating spectrometer instrument will measure the solar backscattered radiance in the
ultraviolet (290-490 nm) and visible (540-740 nm) with a spectral resolution and sampling of 0.6 and 0.2 nm,
respectively, for retrieving aerosol and cloud parameters, along with the major elements in tropospheric
ozone (03) chemistry cycle cansisting of nitrogen dioxide (NO), sulfur dioxide (SOy), formaldehyde (H;C0),
glyoxal (CoH207), water vapor (Hz0), and UVB radiation. The high spatial resolution of 2.1 km x 4.7 km at the
center of the FOR will allow for unprecedented air-quality monitoring at sub-urban scales.

o Targeted training

TEMPO Early Adopters

TEMPO Early Adopters are working towards identifying the myriad of capabilities and applications of TEMPO, recognizing the needs of the end-user

o Assessments to gather feedback et
. . Objectives
from users for the mission ’
scientists ° ° °

Identify key end users and end-user Use current systems (space-borne, surface Define processing and delivery needs from
applications in the areas of air-quality networks, model/synthetic calculations) to NASA for operational forecasting, episode

modeling; planning and assessment; emulate future TEMPO capabilities, and analysis, and trend evaluation by air quality
emissions; and health, agricultural, and better prepare the air quality agencies for agencies.

environmental impacts to establish a the post-launch data, while also realizing the

feedback loop for the TEMPO Science Team regional and local applications of the data.

to provide products to meet these end-user

Pre-launch R20/02R activities can "=
provide valuable input to data s e e o 1O

capabilities to end users to improve short term forecasting and decision support. SPORT team members

work within a research to operations/operations to research paradigm to intreduce experimental products

. . . .
p ro C e S S e r‘S m I S S I O n S C I e n t I St S to the operational environment via active involvement of end users. Involving the end users in the process
’ V4

ensures the products being developed by the researchers meet the end users’ needs. This highly successful
paradigm will be utilized for transitioning real-time TEMPO data products to end user communities in an

. . effort to assess the impact on operations and develop end-user tailored products. Prior to TEMPO launch,
a 0 r I t m eve O e rs a n u I e SPORT will apply the paradigm to (1) establish relationships with end users, and (2) deliver TEMPO proxy
) products in a format compatible with their decision support or display systems, and (3) gather feedback
baselini f products/ biliti

from the end users through targeted assessment of the products. These pre-launch activities will engage

https://weather.msfc.nasa.gov/sport/ SP@RT
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Synthetic TEMPO observations
generated using simulated
gaseous and aerosol
composition from GEOS-NR

GEOS-NR spatial resolution of
~12 x 12 km? spatiotemporally
interpolated to finer TEMPO grid

Profiles and vertical column
amounts of species obtained
from interpolation

6/6/2019 Document Title
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* Generating long-term archive of TEMPO proxy products
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e Goal: Utilize TEMPO proxy data for applications to accelerate operational use
of real TEMPO products after launch
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Synthetic TEMPO data * Vass
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Smithsonian

OMI NO, at
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* TEMPO at county level, broader scale NO, field shows at county level, but
NO, emission from Alabama Power Gaston Plant is no longer apparent
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€& - (C @& hitps//consolecloud.google.com/storage/browser?folder=Rlorganizationld=28 < C & nhtipsy//console.cloud.google.com/storage/browser/tempo_l2?project=tempo-haq&folder&organizationid

= Google Cloud Platform 8= TEMPO-HAQ ¥

= Google Cloud Platform s TEMPO-HAQ ~

E < Bucket details /' EDIT BUCKET (¥ REFRESH BUCKET
E Browser £ CREATE BUCKET (¥ REFRESH ] tempo_I2
= Objects Overview Permissions Bucket Lock
i Fitter by prefix... = Upload files | Upload folder | Create folder
-3
: Buckets | Fiiter by prefix...

Buckets /tempo_I2

Name Default storage class Loci Name Size  Type
. ) TEMPO_L2_V01_20130908T130001Z_S001G01.nc 55.49 MB application/x-netcdf
# tempo_al_county Multi-Regiona Unii
TEMPO_L2_V01_20130908T130557Z_S001G02Z.nc 55.49 MB application/x-netcdf
tempo_I2 Multi-Regiona Unil TEMPO_LZ_V01_20130908T131153Z_S001603.nc 5540 MB  application/x-netcdf
&« Cc & https://console.cloud.google.com/storage/browser/tempe_al_county?project=tempo-haq&folder&organizationld

= Google Cloud Platform & TEMPO-HAQ ~

Preparing and storing L2 products B2 ¢ owleideals  sommoe oo
and formatted text files of gas e

concentrations and meteorology at
county level for public health B

stakeholders (e.g., Alabama Hospital

Association, Alabama Quality

tempo_al_county

Objects Overview Permissions Bucket Lock

t

Upload files || Upload folder || Create folder

-]

TEMPO_HAQ_AL_20130908_1300.txt 367KB  text/plain

.
ASS u ra n Ce FO u n d at I O n ) TEMPO_HAQ_AL_20130908_1400.txt 366KB  text/plain
TEMPO_HAQ_AL_20130908_1500 fxt 64KB  text/plain
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ESRI Visualization for TEMPO * “%“

Smithsoni

Image Display

Mean

oooooooooo

Advantages of ESRI platform

1) Point and click feature for retrieving
raw geophysical variables

2) Perform analysis via locally installed
ArcGlIS

3) Can ingest GRIB, NetCDF (CF
compllant) GeoTIFF

LLLLL —_—
0 300
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ESRI Visualization for TEMPO * “%“

Smithson
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Accurate geolocatlon of TEMPO data, high NO, assouated with strong
emissions from two active coal plants in area
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Proposed activity to start ingesting upcoming GEMS data into WRF-Chem modeling
system over South Asia, which will help recognize future capabilities of TEMPO
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? Deployment of 20 low-cost
S# 'Fi_ AQ sensors measuring O,
" co, NO, NO, and PM, .,

B along with surface
meteorology in Madison
County, AL by summer

12019

Additional 20 sensors to be
deployed in Birmingham

g Hospital claims data for
g4 state of Alabama at county
§ and zip code level

,./ Al]@[b@@

i€

i

Combine health and AQ (TEMPO) data over AL to build a readmission rate model for
reducing hospital costs related to readmissions
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Our pre-launch activities can provide input to the Science Team on valuable
fields/products to be accessible via Lance/Worldview

Fully ingest TEMPO proxy dataset from July 2013-June 2014 into ESRI platform for
allowing effective analysis of L2 products

Compare to current WMS at SPoRT and interact with end users/stakeholders on
preferred solution for real data

Setup FTP server for distributing proxy data to community, LDM solution for
future real-time data

Plan to utilize TEMPO data along with hospital claims data over AL for public
health study, begin building prediction system with proxy data

Proposed activity to start ingesting upcoming GEMS data into modeling system
over South Asia, which will help identify future capabilities of TEMPO

TEMPO public health conference at University of Alabama
in Huntsville with conference date of 10/11/19, ARSET
training sessions preceding the conference date
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