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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

‘Swatn persistence: TROPOM(11 hr)
20180710 21:00UTC

* 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)

-¥X% Overview of dataset to follow

K5#]| 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 QUAIity TimE Series (EQUATES)

TROPOspheric Monitoring Instrument (TROPOMI|)
High-Resolution Rapid Refresh (HRRR)
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Enabling Improved Data Access

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

e RSIG facilitates access to
complex data sets through web
services and allow users to save
data in an analysis-ready-
format for further use in their
own software, R, python, excel,
etc.

RSIG’s Function

Input Data
Sets from
Distributed
Archives

Advance Data Report
Analysis Results

Time, Date, Output
and Domain, Enriched Data
with pre- Sets in
select Data Analysis
Quality Flags Ready
Formats

Data Set
Visualization



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
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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Select Data Sets Overview

United
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Agency

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

cata couresy of he ESAEU Copermicus program.

Copernicus (ESA) TROPOspheric Monitoring Instrument (TRQPO

Mi)

U

eu/data-products/level-2-products



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

e 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)

* Typical Application Uses: assess frontal passages,
sea or land breezes formation. i ;

* 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
monitors

* Dates: 1998 - present

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

* Typical Application Uses: assist in attainment/non-
attainment designations, model evaluation, air

‘8as_ozone_dally_8hour_maximum [ppb]

quality event and trends analysis, pollutant — T —

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

“EPA Future Data Sets

Environmental Protection
Agency

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

Unlfled Ceilometer Network—UCN

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

B
o
[=]
=]

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

Altitude (m agl)

3000

Vaisala CL51 - WEST

= NSL
*« RLH
. MLH
2  Cloud Base

* Data Anticipated Late 2022 oo caon

06:00 09:00 12:00 15:00 18:00 21:00
07-Aug-2018 (UTC)
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RSIG3D User Interface Orientation
www.epa.gov/rsig
3 EPA Eg‘c‘?:nﬁ‘u Protection

Laws & Regulations v

Environmental Protection
Agency

Search EPA.gov n

About EPA v

Environmental Topics v Report a Violation v

“Getting started”

. . High-End Scientific Computing CONTACT US
video tutorials . .
High End Scientc Remote Sensing Information
| rsic Gateway
Web access to RSIG3D licati
RS I G d ata RSIG3D Release History RSIG Infrasuuc'ture annloadi“g a p p I Ca I O n
Updates RSIG download
Demunm.atmns RSIG back-end infrastructure cnmf‘)nne‘nts were‘ The latest RSIG3D PY W i n d OWS
Standalone/remote s g date, pemsereport G el | Lol

CMAQ* file reader
tutorial

Reading Local/Remote
CMAQ Files

Data Inventory

R5IG-Related Downloadable
Data Files

How RSIG Regrids Data

HOW RSIG regrids / Troubleshooting RSIG

data

Contact Technical Support
EDM

RETIGO

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.

+ 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.

* Mac
* Linux (RHEL7)

*Community Multiscale
Air Quality Modeling
System


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

&) RSIGID
Contr0| ta bS Map Data View Info Save RSIG Web d d' I

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.) M a p CO nt ro I S

() stereographic (0 US Counties

Tab specific R
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: map_-le )
including full = | e sy
W(CS string -

ic| = Time and date

Colorbar area

| Lon:-50.976562, Lat:59.265381
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RSIG3D User Interface — Map Tab

& RSIG3D

Basemap L
Map  Data View Info Save  RSIG Web
\ 2D Map Sever
 |Googe mp (onine) ~
' Map Projection (2D) Show Boundaries
M a p () Longitude/Latitude O None
. . M () Spherical O Nations
p rOJ ect I O n @ Mercator

O US States
(") Lambert Conformal @® US States (High Res.)
(") Stereographic (O US Counties

Color: |Black v

Political pesnatil
b oun d a ri es [ Show Longitude/Latitude Lines

[ show Navigator
[ show Data Probe (HUD)

Global Options
[ Show widget tooltips

Other options

* Grid lines

* Map navigator n i o E
p g EIIE

[ ] Data probe gsa{gigrz:fonzozzonz

* Tooltips

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

|

l Lon:-82.781982, Lat:37.518440




SEPA
RSIG3D User Interface — Data Tab

Time base (hourly, daily, [¢we

or monthly) , e

Sconro oot~ Ve oty

Data selection tree gy [Gear | ~

Vv AirQuality

) 27 Sources ﬁ > airmow

Vv ags

[ co

e 4148 variables e
[ noy

[ ozone
1 nm25

Selected data Aggregate Layer Regrid
cmag.equates.conus.conc.Q3 | Neme i

SGIECtEd Variables # ags.o0zone None -
appear here (up to five)

v

ooood

True color imagery: |None v

Date and Days

Date | 07/04/2017 v

Date and number of
# of days
days to process —

Bounding box
(or draw with mouse)

R 13D Data Policy Use Agreement was previously accepted.
To view the policy, click RSIG Web -> Show Data Use Policy.
State file C:/Users/mfreem02/.rsig3d.xml restored.

K|

| Lon:-95.317383, Lat:50.317410

Get Data!
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RSIG3D User Interface — Data Tab

Advanced options i
Each data type can — s
optionally be ~ A H
interpolated (regridded)

to CMAQ or other grids

[ WYY
Selected data Layer Regrid
cmaq.equates.conus.conc.03 None

None

i i ags.ozone ,] D
Regridding 2
parameters can be :
SpeCified here True color imagery: | None =

Date and Days Bounding

2 of days wlo202 | [s667 |E

$|33.10

Some data sources - % | Getpatn

have filter or quality

l Timestep Speed:
control parameters M[ e DI
t h at Ca n b e S p e C ifi e d zagzgiﬁo%zszeemnt was previously accepted.
To view the policy, click RSIG Web -> Show Data Use Policy.
h ere State file C:/Users/mfreem02/.rsig3d.xml restored.

i«

Lon:-95.317383, Lat:50.317410
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United States &) Regrid Parameters ! X
Environmental Protection
Agency
CMAQ grid: |CONUS (EQUATES) v Regrid method: Weighted ( 1/r2) v Aggregation: None v
Q A
CMAQ grid CONUS (€DC) CMAQ grid parameters Constants
East (CDC)
. . . |Hemisphere : 0 : =
Reg rl d d I n g VGTYP: AQMETI GDTYP: 2 = Q: 9,81 ., m/fs2
NCOLS:  |AQMEIL_NA P_ALP: 33.00 - de R: 287.04 T ]
AQMEII_EU - : kK
MNROWS: DISCOVER-CONUS P_BET: 45.00 . deg Al 50.00 5 K
p aramerters DISCOVER-EAST
MNLAYS: DISCOVER-MD v P_GAM: -97.00 . deg TO: 290.00 - K
XORIG: -2556000.0 - m XCENT: 97.00 . deg PO: 100000.00 ; Pa
YORIG: -1728000.0 7 m YCENT: 40.00 - deg
XCELL: 12000.0000 . 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
EPARSIG3D: www 8pa govirsig ¥ EPARSIG3D: www.epa.govirsig [ . \
- TROPOMI data courtesy of the ESAEU Copernicus program - - TROPOMI data courtesy of the ESA/EU Copernicus program

HAMPSHIRE
chesfer chester

TROPOMI NO,, s T L ° o TROPOMI NO,,
native resolution . : regridded to
CMAQ EQUATES

s

e AR " 12km CONUS
Harrisburg

.
: grid
MARYLAND
7o)
0 Baltifdry
2022-07-0417:00UTC 2022-07-04 17:00UTC
2pomi_of fi_noZ_ntrogendioxide_troposphenc_oolumn [molecules cm2] nd_tropomi_offl_no2_nitrogendioxide_tropospheric_column [molecules/(

Weozsn

SH0T L
5149667
514965°€
Si+38L%
5149865
sia21'L
5149268
5149258
o1+980 4

oLzt
pLeoLzE
S1+961°L
G1+920T
SheopET
SeoLge
G14960 Y
5149955
Sheoepol
Si49g'L
14901 8|
914950 6!

16
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RSIG3D User Interface — View Tab

Select the variable on @ RsG

which to operate top [ aa | Vew | oo | Save | RIS WED
Mode: @20 O3p | Autozoom || Reset |
|ags_ozone.point 3

Visibility toggle = |gvee Do

Oty I w00
Opac.t A (] data defautt
Ity

reshold [ [ | 58.8 I

Colormap | Blue-red v

Data range to display Ve B o
v lom:|7786 3| lat: [4500 3

Color map

I Timestep Speed:
Animation controls =ep il EEE

Network data: cmaq_equates_conus_conc_03 loaded. |

Network data: ags_ozone loaded.

S:E f?::g:/egs:‘;s;]/:meemozldemol.xnﬂ restored.
Color bars for each Run: C:\Usere\miveem02\RSIG3D\bin\Win32/fimpeg - - image2 -4

Saving video file: C:/Users/mfreem02/RSIG-animation.mp4 -
variable shown here —

Lon:-64.248047, Lat:39.537941
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RSIG3D User Interface — View Tab

Advanced options pgem— —

. B TN 4 = e

RSIG3D Controls RSIG3D: www.epa.govirsi Tl B T 0 e
Map Data View  Info Save RSIG Web

VISU3|IzatI0n m0de—> Mode: O20 @30 | Autozoom || Reset | : 50

| cmag_equates_conus_conc_03.polygon v

(2 D 0 r 3 D) Visible [] Cell Boundary

Opacity [ | 40 -~

i e ] data defaut ;

Threshold [ | 58.8

Colormap | Blue-red i
Vertical =]

scalefactor 1500 =]

Vertical

ruler Lon:|-77.86 |3 Let: [45.90 |3

Data specific controls G Omow 1
IO [ col: | o

(here to manipulate ===t Gl :
CMAQ “slice planes”)

Timestep

. 7l Play »
|dear , iy Vertical scale factor: 30.0 ~ 2017-07-0419:00UTC
RSIG3D Data Policy Use Agreement was previously accepted. A
To view the policy, click RSIG Web -> Show Data Use Policy.

State file C:/Users/mfreem02/.rsig3d.xml restored. cmaq_equates_conus_conc_O2 [ppbV] ags_ozone [ppb]

Network data: cmaq_equates_conus_conc_03 loaded. B s

Network data: ags_ozone loaded. ° 5 ® 8 & 83 8 2 8 38 p° n5 R 8 &8 8 N 2 8 g B
State file C:/Users/mfreem02/demol.xmi restored. - SR S =
;] »

Lon:-61.073299, Lat:14.482510
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RSIG3D User Interface — Save Tab

Data formats R . _ B
° Scenarlo Map Data View Info Save  RSIG Web
Data file formats:

* Binary or ASCII O searato

O Binary XDR
*  NetCDF (2 kinds) = O e

O NetCDF - COARDS

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

O original files (slow)

Visualization file formats:

Visualization formats O fie O Geott (368)

O current image - PNG

() High resolution image - PNG
*  KML -

O allimages: sequence of PNGs

- PNG @_”Pfﬁ

* Sequence on PNGs e 2 e oo
* MP4

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

Filename:  generated

Options sae

. . Timestep Speed:
* File compression | s 2]
[ par |D]
° M eta d ata ork data: cmag_equates_conus_conc_O3 loaded. :'

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




LY e 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.

e 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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products, or services does not imply an endorsement by the US Government or EPA. EPA does not endorse any commercial products, services, or enterprises.



mailto:Szykman.Jim@epa.gov
mailto:Freeman.Matt@epa.gov
https://www.epa.gov/rsig

Extra Slides

ental Protection

Oz
LLIs:2
o




Un ates ®
Environmental Protection
AAAAAA dase ctudies

* 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

Over 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



EPA :
T R Bootleg Fire, July 2021

EPA RSIG3D: www.epa.govirsig
- PurpleAir data courtesy of https://purpleaircom ° I I : f d :
- VIIRS-NOAA data courlesy of NOAANESDIS Satellite fire detections
e s AUULElldl
: : 3 . T J hms_fire M
\VM B NdtionallForest @ e ox  VATION _power [MW]
SOLVILLE I __ T T
RESERVATION Flathead o =] —a - P [x] (R w B 'S h
Srokamie National Faorest in ih ih ith ih
v o cCoeury™
WASHINGTON
Helena-Lewis
Yakima and Clag:
° National Foreg Mile
YAKAMA INDIAN Kennewick
RESERVATION o
Bozeman B'“iggs
(o]
CROW
RESERVATION
Salmon-Challis 4lowstone
Bend National Forest alional Park
e Bridger-Teton
OREGON Boise Ngational Forest
o © IDAHO !dah%FaIls 1
Nampa Jhckson
hocgtello WYOMING Cagpe
Twin Falls
(o]
2 Medici
S Ogden How-Ra
o Natjonal F
Salt Lake City
Redging [e}
UINTAH
FrOVO.  AND OURAY
RESERVATION

Swath persistence: VIIRS(24 hr)

2021-07-16 09:00 UTC
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1”0

T » Satellite fire detections
: ﬁ;E.S‘lé\;.:\/iﬁ?ION _ - o hms_fire_power [MW]
| |

* VIIRS true color
imagery showing smoke

b il UINTAH
&' e , ¥ FIovol AND OURAY
v o A l 4 : RESERVATION e
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TV ETICUUVEI T

Bootleg Fire, July 2021
-118 ~110
» Satellite fire detections
» 3 W/ g K&"“?“S}nﬁ | At INDIAN : ri
&% 7 W e TR . e —
& Flathead 2 2 = = M MW
. ﬂfwo"'."w*. : 7 o o L0

"
[y} h

* VIIRS true color

imagery showing smoke

* AQS PM, ¢ monitors

aqs_pm25 [ug/ma3]

o = umﬁmﬂm o
[ 2 @ a kM ok 2]

B0l
ozl

§ it UINTAH
FIoVo.  AND OURAY
_ RESERVATION
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VdHLUUVEl

.www.epagovlrsig

Bootleg Fire, July 2021

KFEET

L W/
& 3 s ¢
' “ COLVILLE®

| * Satellite fire detections
L ."l?; AR ERVA‘TION A A
\ RESERVAT{Q&}? '?‘ j \ Flathe

4
-

hms_fire_power [MW)
RE!

* VIIRS true color

Mile

imagery showing smoke

* AQS PM, ¢ monitors

aqs_pm25 [ug/ma3]

=] — k2 e E a7] = Lo 1] ru] —
ka 5 @ (= ] s a7} E

oz

* PurpleAir PM, c sensors

purpleair_pm25 comected [ug/m3)

o — ] ) E 23] =] o [La} =
b I L] o b s L] E

0k

UINTAH
IOVO! AND OURAY
RESERVATION

Swath persistence: VIIRS(ZA hr)
2021-07-16 09:00UTC
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EPA RSIG3D: www.epa.govirsig

Bootleg Fire, July 2021
VIS NOA @312 courtosy of NOAANESDIS * Satellite fire detections
R T3y COLVME\' ' '-_Ntri\c‘)'frra‘l?l'-'lglrest RESERVATION i hms_fire_power [MW]
RESERVAT:ON ‘ Flathead ::|| o = = M N W W & & O
: ols oh o ot h h

* VIIRS* true color
imagery showing smoke

* AQS** PM, . monitors

agqs_pm25 [ug/m3]

i}
Z
t
a
=[u ]
oz

* PurpleAir PM, c sensors

purpleair_pm25 comected [ug/m3]

s ¥ % &2 8% £ % 8 o
— P * VIIRS* satellite AOD
- BIOVO. 4 ND OURAY
' @ #°" 'RESERVATION viirsneaa_jracd AODSS0 []
Swath persistence: VIRS(24 h
*Visible Infrared Imaging Radiometer Suite (VIIRS) PELRIEICS. (24 hr)
**Air Quality System (AQS)

] —

2021-07-16 09:00 UTC R omom
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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 ,O Search (Alt+CQ) Freeman, Matt ‘E} =

File Home Insert Page Layout Formulas Data Review View Help Power Pivot i2 Comments 1% Share
P = £ Insert ~ i
Calibri 11 AT A = = E '6‘7' - EE} Wrap Text General - @ @ Ej = %? p
H Conditional F Cell % Delete - (e~ Sort & Find &
B I U ~ D Ao === = o= Merge & Center ~ - O 9 <0 .00 onditiona ormat as e — ort n
Locatl O n Of - - - - —I= = g $ % el Formatting ~ Table~  Styles ~ fetl Format ~ &~ Filter ~ Select ~
Font ] Alignment ] Mumber (B Styles Cells Editing Sensitivity ~
polygon . .
t : d A B C D E F G H | J K L
C e n ro I Timestam LBngitude(deg) Latitude(de D55 Lolgitude_SW(deg) Longitude_SE(deg) Longitude NW(deg) Longitude NE(deg) Latitude_SW{deg) Latitude_SE(deg) Latitude_NW(deg) Latitude_NE{deg)
2021-07-15T18:35! -106.8121% 44 32385 NO.94ES7 -106.79886 -106.81483 -106.80918 -106.82588 44 32008 4431421 44 33282 44 32669
3 |2021-07-15T18:35:; -106.82256 44 35687 08952 -106.80918 -106.82588 -106.81922 -106.83594 44 33282 44 32669 44 34566 44 33954
2021-07-15T18:35: -106.81689 44 354887 0.7 3922 -106.80343 -106.81922 -106.81422 -106.8307 4435144 44 34566 44364 44 35758
3 |2021-07-15T18:35; -106.83321 44 3483 NO.79E11 -106.81922 -1068.83594 -106.8307 -106.84697 44 34566 4433954 44 35798 44 35203
Data Va I u e il o »5 4 Qo732 -106.81188 -106.82794 -106.82306 -106.83914 44 35003 44 34405 44 36243 44 35646
2021-07-15T18:35: -106.84164 44 344 1.08B82 -106.82794 -106.84468 -106.83914 -106.85438 44 34405 4433782 44 35646 44 35064
2021-07-15T18:35: -106.81969 44 370w NO.79E1Z -106.80644 -1068.82306 -106.81623 -106.83303 44 36858 4436243 44 38151 44 37529
2021-07-15T18:35: -106.836 44 365981 0.7 84 -106.82306 -106.83914 -106.83303 -106 84879 44 36243 44 35646 44 37529 44 36945
. 0 ]2021-07-15T18:35: -106.85162 44 36081 [ E: &I -106.83514 -106.8548 -106.84879 -106.86377 44 35646 44 35064 4436945 44 3639
Locat | O n S Of 1 |2021-07-15T18:35: -106.81249 aa3z0fs N ofpar -106.79919 -106.81623 -106.80873 -106.82583 4438781 4438151 44,4008 4439449
2 |2021-07-15T18:35: -106.82937 44 33487 MO 7355 -106.81623 -106.83303 -106.82583 -106.84239 44 38151 44 37529 44 39449 44 38837
3 |2021-07-15T18:35: -106.84544 44 3757 0.7 911 -106.83303 -106.84879 -106.84239 -106.85754 44 37529 4436945 44 38837 44 38277
p O Iygo n [ —— —_— - > 99 -106.84879 -106.86377 -106.85754 -106.87167 44 355945 443639 44 38277 44 37754 ||
3 |2021-07-15T18:35: -106.82178 44 40485 NO.74E4]1 -106.80873 -106.82583 -106.81792 -106.83464 44 4008 4439449 4441393 44 40777
6 |2021-07-15T18:35: -106.83848 44 39 0.7 9338 -106.82583 -106.84239 -106.83464 -106.85106 44 35449 44 38837 4440777 4440171
CO r n e rS 7 |2021-07-15T18:35: -106.8544 44 3921 07876 -106.84239 -106.85754 -106.85106 -106.86661 44 38837 44 38277 44 40171 44 39598
2 |2021-07-15T18:35; -106.86926 44 33602 NO.7HE47 -106.85754 -106.87167 -106.86661 -106.88119 44 38277 44 37754 44 395938 44 3906
912021-07-15T18:35: -106.81384 44 4238 0. -106.80067 -106.81792 -106.80972 -106.82703 4442027 4441393 44 43344 44 42708
2021-07-15T18:35: -106.83085 44 4172 0.7690 -106.81792 -106.83464 -106.82703 -106.84383 4441393 4440777 44 42708 44 47091
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SEI ... Retrospective Analysis on Air Quality Forecast July 20, 2022

Agency

Hourly ozone surface concentragionsjrom EPA%Al;gNo“w
° Ha mra re @

* OQOver the Greater NY City Metro area

July 20t was the most widespread ) i
ozone event of the season, with 2 sites °
(CT & RI) exceeding 85 ppb for the ; o
maximum 8-hr ozone average e
* The usually reliable NOAA National g0 ©
Weather Service Bias Correct forecast % %% e
model, grossly under-estimated the Y= TR ,BmsCo”ectedMode dog?&};é o L

ozone on this day (lower image)

W

3

* 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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July 20, 2022 - Northeast U.S. Ozone Episode
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"’EPA July 20, 2022 - NE U.S. Ozone Episode

* AirNow Surface Ozone

gimow_ozone [ppb]

“% % & & 8 3§ % & 3 i
* HRRR* model surface

A winds (wind speed and
direction)

ber_wind [ms]
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*High-Resolution Rapid Refresh (HRRR) Model



July 20, 2022 - NE U.S. Ozone Episode
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RSIG3D Animation

RSIG Case Study provided by: :%Rggom:&mgyngmmmmm July O, 202 TRPOMI O, Ozone, HRR Winds |
Michael Geigert AT ' : : X y

Air Pollution Control Engineer
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
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e 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




