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SEPA : ' '
What is the Remote Sensing Information

Gateway?

*  Free multi-platform, scriptable software
system which creates a consolidated access
point to 100’s of terabytes (TB) of air quality
relevant model, measurement and satellite
data sets

* Provides quick and easy ways of retrieving,
visualizing and saving subsets of these
selected geospatial atmospheric data

TROPOMI(11 hr)
20180710 21:00 UTC

* Target users are air quality professionals,
modelers, and researchers interested in
historic and contemporary air-quality data

https://www.epa.gov/rsig



https://www.epa.gov/rsig
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Popular Air Quality Datasets

-RSIG access both graphical and
programable scripts (APIs)

-Y% Overview of dataset to follow

RSIG User

Surface
Measurement
Data

Satellite Data

Moderate Resolution Imaging Spectroradiometer (MODIS)
Visible Infrared Imaging Radiometer Suite (VIIRS)
Cloud-Aerosol Lidar with Orthogonal Polarization (CALIOP)
Air Quality System (AQS)

EPA’s Air QUAIlity TimE Series (EQUATES)

TROPOspheric Monitoring Instrument (TROPOMI) : ' ’ '

EQUATES

High-Resolution Rapid Refresh (HRRR)

S




SEPA :
Enabling Improved Data Access

* Air quality management
decisions required under the
Clean Air Act are often
informed though analyses of
complex data

RSIG’s Function

e RSIG facilitates access to UIE, (PRI, (2l
and Domain, Enriched Data
complex data sets through web Input Data with pre- Sets in
services and allow users to save Sets from select Data Analysis
data in an analysis-ready- Distributed Quality Flags ALY
. . Archives Formats
format for further use in their Data Set

own software, R, python, excel, Visualization
etc.




SEPA Select Data Sets Overview
EPA’s Air QUAIity TimE Series (EQUATES) Project

e Data Set Type: Modeled datasets for the Conterminous
U.S. (CONUS) at a 12km horizontal grid spacing and the
Northern Hemisphere at a 108km grid spacing

e Dates: 2002-2017+ (future data to be added as model
runs completed)

* Based on Weather Research and Forecasting (WRF) model
v.4.1.1 for simulating weather conditions and EPA’s
Community Multiscale Air Quality (CMAQ) model v.5.3.2
for air quality modeling

* Types of variables: surface and upper model level gas and ' o oe 24 19 0UTC
aerosol concentration, total column, deposition,
metrological

e Typical Application Uses: air quality trends,
epidemiological studies, critical loads analyses Metadata: https://www.epa.gov/cmag/equates



https://www.epa.gov/cmaq/equates
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Copernicus (ESA) TROPOspheric Monitoring Instrument (TROPOMI)

Data Set Type: Satellite dataset from Copernicus
Sentinel-5 Precursor satellite with daily global cover at
various grid spacing

Dates: June 2018-present

Types of variables: Tropospheric Column Abundances
of nitrogen dioxide, methane, carbon monoxide and
formaldehyde with predetermined QA metrics

Typical Application Uses: model evaluation, air quality
event and trends analysis, pollutant emissions
research, air pollutant exposure studies

Typical Data Latency: Near-Real Time (NRT) vs Offline
(OFFL) ~1 day to 2 weeks



http://www.tropomi.eu/data-products/level-2-products

SEPA Select Data Sets Overview
NOAA High-Resolution Rapid Refresh (HRRR)

* Data Set Type: Modeled datasets for the
Conterminous U.S. (CONUS) at a 3km horizontal
grid spacing

* Dates: 2014-present (future data to be added as
model runs completed)

* Types of variables: surface winds (in the process of
adding additional meteorological variables and
altitudes)

= e
s e

* Typical Application Uses: assess frontal passages, e :
sea or land breezes formation. -= :

e Typical Data Latency: less than 4 hours
Metadata: https://hive.utah.edu/concern/datasets/47429912h



https://hive.utah.edu/concern/datasets/47429912h

SEPA Select Data Sets Overview
EPA’s Air Quality System (AQS) Database

* Data Set Type: Measurement - ambient air pollution
data collected by EPA, state, local, and tribal air
pollution control agencies from over thousands of et ) . S hit daily
monitors e e I

(mNSINg }
1GAH, & Toronto u
- I . an

* Dates: 1998 - present o

* Types of variables: Major pollutants and
meteorology (O3, PM, , NO,, SO,, T, RH, WS, WD)

* Typical Application Uses: assist in attainment/non- O
attainment designations, model evaluation, air : -
quality event and trends analysis, pollutant —
emissions research, air pollutant exposure studies

* Typical Data Latency: 6 months — use AirNow for  petadata: https://Www.epa.gov/ads
more recent data
9]



https://www.epa.gov/aqs
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Future Data Sets

Tropospheric Emissions: Monitoring of Pollution —=TEMPO

The first space-based instrument to monitor major
air pollutants across the North American continent
every daylight hour at high spatial resolution

Launch — Early 2023

Public Release of Data Anticipated Late 2023

T

Unified Ceilometer Network—UCN

The first operational ceilometer network focused
on aerosol profiles and planetary boundary layer
heights

Developed by EPA, University of Maryland,
Baltimore County (UMBC), NASA, state & local
agencies

Data Anticipated Late 2022
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“Getting started”
video tutorials

Web access to
RSIG data

Standalone/remote
CMAQ* file reader
tutorial

How RSIG regrids —"

data

RSIG3D User Interface Orientation

wWww.epa.gov/rsig
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Environmental Topics v

Laws & Regulations v Report a Violation v

High-End Scientific Computing

High-End Scientific

Computing Home
I RSIG

Download

RSIG3D Release History

RSIG3D Video

Demonstrations

Web Access to RSIG Data

Reading Local/Remote

CMAQ Files

Data Inventory

R5IG-Related Downloadable

Data Files

How RSIG Regrids Data

Troubleshooting RSIG

Contact Technical Support

EDM

RETIGO

Search EPA.gov n

About EPA v

CONTACT US

Remote Sensing Information

Gateway

RSIG Infrastructure
Updates

RSIG back-end infrastructure components were
recently updated. If you are experiencing any difficulty
accessing data, please report it to RSIG Technical
Support. To help us diagnose any potential issues,
please include:
« The date and time that you experienced the
difficulty.
» The data source and variable that you tried to
access.

« The date for the data that you were requesting.

The Remaote Sensing Information Gateway (RSIG) allows
for quick and easy access to subsets of multi-terabyte
environmental datasets, including satellite, modeled, and
in-situ sensor data. The old process of downloading and
parsing data (taking days, weeks, or months) is reduced to
minutes with RSIG.

Downloading
RSIG

The latest RSIG3D
version is:
20220428

s Download RSIG3D
Application
(Windows, 32-bit)
(ZIP, 104 MB)
Download RSIG3D
Application (Mac)
(ZIP, 109 MB)
Download RSIG3D

Application [RHELB
Linux) (ZIP, 71 MB)

Release History details
what is new or changed
in this version.

RSIG3D application
download
 Windows

* Mac

* Linux (RHEL7)

*Community Multiscale
Air Quality Modeling
System


http://www.epa.gov/rsig
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RSIG3D User Interface Orientation

&) RSIGID
ContrOI ta bS Map Data View Info Save  RSIG Web d d. |

Y Map / data display
Google map (online) -

Map Projection (2D) Show Boundaries

() Longitude/Latitude ® None

() spherical ) Mations

® Mercator O US States

() Larmbert Conforrmal () US States (High Res.) IVI a p CO nt ro I S

() stereographic (0 US Counties

Tab specific
CO nt ro I S Other Map Options

[ show Longitude/Latitude Lines
[+ show Navigator
[ show Data Prabe (HUD)

Bounding box for
data retrievals

Global Options
1 show widget tooltips

Animation

controls \

Useful info

. . Data server: maple _
including full = |0 e sy
W(CS string -

ic| = Time and date

Colorbar area

| Lon:-50.976562, Lat:59.265381
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Basemap

Map

orojection >

Political
boundaries

Other options

* Grid lines

* Map navigator
* Data probe

* Tooltips

RSIG3D User

Interface — Map Tab

&) RSIG3D

RSIG3D Controls

Map Data View Info Save RSIG Web
2D Map Sever
Google map (online) -

Map Projection (2D) Show Boundaries

Longitude/Latitude O None
Spherical () Nations
® Mercator () US States

Lambert Conformal (®) S States (High Res.)

() US Counties

Stereographic

Color: |Black -

Other Map Options
Show Longitude/Latitude Lines
[ show Navigator

[J show Data Probe (HUD)

Global Options
Show widget tooltips

Timestep
I 20 3
4 Play »
clear
RSIG3D version 20220712
Data server: maple

RSIG3D Data Policy Use Agreement was previously accepted.
To view the policy, click RSIG Web -> Show Data Use Policy.

7]

EPA RSIG3D: www.epa.govirsig
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Time base (hourly, daily,
or monthly)

Data selection tree
e 27 sources =

° 4148 variables

Selected variables
appear here (up to five)

Date and numberOf/vm :

days to process

Bounding box
(or draw with mouse)

Get Data!

RSIG3D User Interface — Data Tab

=

P2 server: maple

SIG3D Data Policy Use Agreement was previously accepted.
To view the policy, click RSIG Web -= Show Data Use Policy.
State file C:/Users/mifream02/.rsig3d.xml restored.

Il

Mrlandda

&) RSIG3D — O >
RSIG3D Controls EPA RSIG3D: www.epa.govirsig i
nfo  Sae  RSIG Web _er\ 2
=
=
Scenario | Restore Last hd Timebase Hourly A =
Satellite - E
Clear U
Model // /@‘/_’_ Queb%c Cit NEW. &
v AirQuality ' [ P e
aimow } SISO e "--.__Umwa i _~EDWARD.
iy S JTtav ISUAND
ads 5 Minneagolis TE A @ S
[ co 2 o .Y & MAINE
WISCONSI | NOVA"SCOTIA
[ ne2 | v
[ nox MICHIGEE Y | anuntoo A
O noy —
ozone - NEW) Y ORK
[ nmls v - ETTS
Selected data Aggregate Layer Regrid
N )
cmag.equates.conus.conc.03 ane i PEINSYLVANIA
ags.ozone None M O ILLINOIS | INDIANA Philadelphia
- O. &
O i dianapolls
O BLELEUS P e VIRGINIA
MISSOURI CCIDENTA
O KENTUCKY Mvmrmm i
True color imagery: Hone - o C / GINI X
,—..ublc:v'ule ",./ :
Date and Days Bounding Box MA ? TENNESSEE ,_,-’ CAROITH
Date | 07/04/2017  ~ 35 fud WL LS
ARKANSAS # Chal
V.-\_J thnta\\ C.ﬂRﬁLINa‘-\/'>_/
o DEL SUR
A1SS3ISIPI
las j * RTABAMA ht
Teail mE k '\ GEORGIA \V/ S
nville
3-[bu°ston

2017-07-04 00:00 UTC

Lon:-95.317383, Lat:50.317410
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RSIG3D User Interface — Data Tab

Advanced options © rsiGa0
RSIG3D Controls
Each data type can sconerc [T eeee NN
i ) Modd [ |~
optionally be " Mot H
interpolated (regridded)

to CMAQ or other grids

Selected data AQ Laver Regrid
cmaq.equates.conus.conc.03 | Nere
i 1 ags.ozone m = | D
Regridding 0
parameters can be :
SpeCifiEd here True color imagery: | None =

Date and Days Bounding Box
- wl ] [wo e

5|33.10

Some data sources

—_— | e
have filter or quality - Timestep Speed:
control parameters @[ em |07
that can be specified S I et ety s
here i;r:::e;ammm:ﬂmrm b

| Lon:-95.317383, Lat:50.317410
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Regridding
parameters

TROPOMI NO,,
native resolution

&) Regrid Parameters ? X
CMAQ grid: |CONUS (EQUATES) v Regrid method: Weighted ( 1/r2) v Aggregation: None v
Q ~
CMAQ grid CONUS (CDC) CMAQ grid parameters Constants
East (CDC)
A Hemisphere x - \ x
VGTYP: AQMETI GDTYP: Tits a: 9.81 , mjs2
NCOLS: | AQMEII_NA P_ALP: 33.00 - de R: 28704 . )
AQMEII_EU = - koK
MNROWS: DISCOVER-CONUS P_BET: 45.00 - deg Al 50.00 - K
DISCOVER-EAST
NLAYS: DISCOVER-MD hd P_GAM: 97.00 - deg TO: 290.00 - K
XORIG: -2556000.0 - m XCENT: $7.00 . deg PO: 100000.00 > Pa
YORIG: -1728000.0 . m YCENT: 40.00 . deg
XCELL: 12000.0000 5 m Earth Radius: 6370000 . m
YCELL: 12000.0000 - m
VGTOP 5000.00 . Pa
VGLVLS: .97, 0.96, 0.95, 0.94, 0.93, 0.92, 0.91, 0.9, 0.88, 0.86, 0.84, 0.82, 0.8, 0.77, 0.74, 0.7, 0.65, 0.6, 0.55, 0.5, 0.45, 0.4, 0.35, 0.3, 0.25, 0.2, 0.15, 0.1, 0.05, 0.0
Reset Cancel Accept
EPA RSIG3D: www.epa.govirsig EPARSIGID: www.epa.govirsig ¥
~TROPOMI data courtesy of the ESA/EU Copemnicus program - TROPOMI data courtesy of the ESA/EU Copernicus program
— HAMPSHIRE
Flave Syracuse
190)
Ithacalley
Ao
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40
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MARYLAND
LB g
%D Balti
N 0 i
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2022-07-0417:00UTC
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R

e
cleogl g
5149506

TROPOMI NO,,
regridded to
CMAQ EQUATES
12km CONUS
grid
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RSIG3D User Interface — View Tab

Select the variable on © rscw

— O X

which to operate v | Daa | Vew Info | Se | RIGWsb
Mode: @2 O3p | Auozeom || Reset |

| aqs_ozone.point

ViSibiIity toggle ﬁ [ Visble [ Cell Boundary

Opacity Jioo )
O p ac |ty /ﬂ [0.000000[2] [120.002] [ data defautt ).

reshold [ I 58.8 oo LT . { e

Colormap | Blue-red hd |

Data range to display

% Lon: -77.86 S Lat: |45.90 =

Color map

Timestep Speed:

i 15 |3
Kl ]
Metwork data: cmag_equates conus_conc_ 03 loaded.
Metwork data: ags_ozone loaded.

State file C:/Users/mfreemi2/demol.xml restored.

Animation controls =)

Saving images done. ) ) )
Color bars for each R oo i
variable shown here ——

Lon:-64.248047, Lat:39.537941




SEPA :
RSIG3D User Interface — View Tab

Advanced options Pp— | o %

RSIG3D Controls ARSIGID:wwwepagovrsia i -

Map Data View Info Save RSIG Web
Visualization MOde mmmmpp | 1o O @ | Auason [ et

'_ cmad_equates_conus_conc_03.polygon 5
( 2 D O r 3 D) Visible [ cell Boundary

Opacity 40

Min | miax [ data default

Threshold [ I 58.8

Colormap  [Bhue-red. =

Vertical

scalefactor

Vertical = et

ruler Ed|

Data specific controls L 1

Controls cal: I an

(here to manipulate =% i § :
CMAQ “slice planes”)

| ear| U [y (E Vertical scale factor- 30.0 ~ 2017-07-0419:00 UTC

RSIG3D Data Policy Use Agreement was previously accepted. LI
To view the policy, click RSIG Web -> Show Data Use Policy.

State file C:/Users/mfreem02/.rsig3d.xml restored. Bl tu e ErETEEL

Network data: cmag_equates_conus_conc_O3 loaded. HEENT = T s 09092Taaaa
Network data: ags_ozone loaded. STl T T T e e
State file C:/Users/mfreem02/demol.xml restored. - S ELI
| »

Lon:-61.073209, Lat:14.482510
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RSIG3D User Interface — Save Tab

Data formats oo S _ : S

RSIG3D Controls

* Scenario Map Data  View Info Save  RSIG Web
Data file formats:
° Blnary Or ASC“ O Scenaria

O Binary XDR

* NetCDF (2 kinds) I

O NetCDF - COARDS

(O MetCDF - IDAPI (CMAQ or regridded data only)
Geotiff (floating point rasterization)
Shape file

O original files (slow)

Visualization file formats:

Vlsuallzat|on formats O KL file ) Geotiff (RGB)

O current image - PNG

ﬁ () High resolution image - PNG
® KM L O Allimages: sequence of PNGs
*  PNG

Options:

@® MPEG
* Sequence on PNGs e 2 e oo
* MP4

Directory: || C:/Users/mfreem02/ |

Filename:  generated

Options sae

*  File compression 0 S e
* Metadata [ e D]

Metwork data: cmag_equates conus_conc_ 03 loaded. :l
Metwork data: ags_ozone loaded.
State file C:/Users/mfreemi2/demol.xml restored.

Saving images done.
Run: C:\Users\mfreem02\R5IG3D\bin\Win32/ffmpeg -y -f image2 -
-
»

Saving video file: C:fUsers/mireem02/RSIG-animation.mp4

I I

Lon:-95.141602, Lat:27.176470
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* Case Study 1: Overview of datasets related to wildland fires

e Case Study 2: State agency use to help assess differences in air quality
forecast
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Bootleg Fire, July-August 2021

* Third largest fire in Oregon’s history
(since 1900)

* Second largest wildfire in the U.S. in
2021

* Over 400,000 acres burned
* Fastest growth: 1,000 acres per hour

* Qver 2,200 personnel involved in
containing the fire

* 408 buildings and 342 vehicles
destroyed

» Affected ground level air quality across
northern U.S. and Canada, including in
NY, NC and Washington, DC

Photo credit: Freemont-Winema National Forest
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EPA RSIG3D: www epa.govirsig
- Purpleair data courtesy of hitps:#purpleair.com
- VIIRS-MOAA data courtesy of NOAAMNESDIS
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Bootleg Fire, July 2021
EF.

Agency

VanLUUvEls : ;
IG3D0: www.epa.govirsig -120 -115 ~110 . . ]
“ * Satellite fire detections
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T — Bootleg Fire, July 2021
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Bootleg Fire, July 2021
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EPARSIG3D: www.epa.govirsig
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Bootleg Fire, July 2021
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Bootleg Fire, July-August 2021
VIIRS Aerosol Optical Depth (AOD) data saved in ASCII format

Ti m esta m p AutoSave - Bookl - Excel ,0 Search (Alt+CQ) Freeman, Matt ‘P:') &=

File Home Insert Page Layout Formulas Data Review View Help Power Pivot i2 Comments 1% Share

Calibri ~ 11 w AA AT = E '6‘7* EE}WrapText General - @ @ Ej ﬁlnser‘c ) z . %? /C)

T Delete ~ >

Conditional Formatas Cell . Sort & Find &
Formatting ~ Table~  Styles ~ f=d Format ~ &~ Filter ~ Select ~

2= Merge&Center = $ = % b | <_08 ;>D_3

&
£
I=
£
11
11

[

Location of
polygon

L]
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* Use of RSIG data sets help explain
evolution of this event to understand
the differences between observations
and the air quality the NOAA forecast
model
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RSIG3D Animation

RSIG Case Study provided by: ﬁm‘é‘:‘:ﬁg’ﬂwﬁﬁﬂmm“JUIy _ ’ 202TROPMI 02’ Ozoe, e._ Snos |

Michael Geigert _ .
Air Pollution Control Engineer A
Bureau of Air Management '

Connecticut Department of

ENERGY &

ENVIRONMENTAL
PROTECTION

Swath persistence: TROPOMI(6 hr)
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The RSIG3d animation, which layers the HRRR winds, hourly ozone and the afternoon TROPOMI
satellite NO2 column, shows the ozone formation occurring further north than modeled



i Case Study Takeaways

* Fire Case Study: Not all smoke reaches the surface — routine,
accessible visualization of satellite and surface in situ datasets enable
air quality managers to gain insights into what factors affect surface-

level smoke impacts.

* Air Quality Forecast Case Study: The full spatial coverage of satellite
data and higher resolution of NWS meteorological modeling show
where 12 km resolution air quality modeling falls short, in this case by
not resolving mesoscale features associated with Long Island Sound.
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RSIG’s Function

Input Data
Sets from
Distributed
Archives

Time, Date,
and Domain,
with pre-
select Data
Quality Flags

Data Set
Visualization

Output
Enriched Data
Sets in
Analysis
Ready
Formats

End Users — RSIG Used to Support

Air Quality Modelers
» Model Evaluation
» Case Study Analysis

Air Quality Forecasters
» Retrospective Analysis

Scientists & Researchers
» Exposure studies
» Inverse modeling studies
» Improving air quality models

Students
» Thesis/Dissertation Research




LN Overall Takeaways

* Designed to assist users in obtaining complex datasets relevant to the
air quality research and application community.

* The RSIG application significantly reduces data processing time
associated with air quality relevant high value data sets.

* Data can be downloaded using the RSIG user interface or users can
issue cURL (client URL) scripts.

* RSIG visualization capabilities can be used to explore episodes of
interest (case studies) and provide high quality graphics for re-use in
reports and presentations.
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Jim Szykman

Senior Research Engineer

Center for Environmental Measurements and Modeling
US EPA Office of Research and Development

Szykman.Jim@epa.gov Th a n k

Matt Freeman

Senior Scientific Applications Developer YO u !
Applied Research Associates

contractor to US EPA Office of Mission Support

Freeman.Matt@epa.gov

Remote Sensing Information Gateway: https://www.epa.gov/rsig

The views expressed in this presentation are those of the authors and do not necessarily reflect the views or policies of the US EPA. Any mention of trade names,
products, or services does not imply an endorsement by the US Government or EPA. EPA does not endorse any commercial products, services, or enterprises.
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