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NASA Air Quality Program @
Outreach Initiatives: Overview 53

® Satellites for Air Quality 101: Seminars for the
air quality community

® Air Quality Training: Curriculum for multi-day
workshops

® “Smog Stories” / Air Quality News Pegs:
Image interpretation for the general public

® SERVIR-AIr: The 3D-AQS project goes south

® A few thoughts on outreach initiatives



Satellites for
Air Quality 101

® Developed as seminar for
Air & Waste Management
Association conferences

® Revised to be full training
materials with slides and
speaker notes

® Presented as train-the-
trainer to NASA GSFC



Satellites for
Air Quality 101

Presented by:

Jill Engel-Cox
Battelle Memorial Institute
engelcoxj@battelle.org, 703-875-2144

Sponsored by:

Satellites for Air Quality
How NASA Sensors Can Help You Monitor Air Pollution

Satellites for Air Quality: How NASA Sensors Can Help You

Monitor Air Po

Prepared by Jill En
System Applied Sc
Joint Center for Ed
distribution allowe

[Notes to Trainer: Th
monitoring air pollutid
conferences or other g
audience who knows af
about remote sensing.
provided as companio

lution

gel-Cox, Battelle Memorial Institute, for NASA Earth-Sun
ences Program, under Subaward Agreement #CG0616 to the
rth Systems Technology, March 20, 2007. Modifications and
H if credits are retained.

s presentation is a 30 minute seminar on satellite remote sensing for

n, suitable for presentation at a NASA booth at environmental

atherings of environmental professionals. It was designed for an

bout air quality and other environmental issues but is not knowledgeable
Templates of an announcement flyer and sign-up sheet have been

N materials with this presentation.]

Background: Tn
websites to obtal

he last 10 years, the number of satellite sensors and the
n satellite images and data have increased significantly.

Over that time, there has been considerable research documenting how

satellite data are
provide informat
more are being d

useful to monitoring air quality. Several tools to
ion to the air quality community are now available and
eveloped. ...



Satellites for
Air Quality 101

Overview

e Satellite terminology and technology

# [mage analysis

e Zase studies

# YWhere to get data, information, and help
# Fotential and limitations

@‘



Satellites for
Air Quality 101

How a Polar Orbiting Satellite orbits...




Satellites for
Air Quality 101

Northem India, Nepal, and Bangladesh
True Color and AOD — 5 February 2006
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Satellites for
Air Quality 101

NASA/EPA Infusing satellite Data into
Environmental Applications (IDEA) site

- http://idea.ssec.wisc.edu/

Baltimore, Mandand
o NI D 2N a0
—Hourly P, concentration

& 24-Hour average Ph, o concentration
& # 1-hour aversge P, o concentration

o MODIS AQD




Satellites for
AIr Quality 101

Potential and Limitations of
Satellites and Air Pollution

a Limitations

= Lack of specificity about some pollutants (best for fine particles, but
other pollutants are possible)

= Resolution and tempotal scales sometimes too large
= “erical layer sometimes not clear (sum over column of air)
= Large complex datasets difficult to acquire and use
a Advantages
» Greater detail over regions especially those with no ground maonitors
= oynaptic and transboundary view (time and space)
= Adds value when combined with other data and models
= “isual appeal

New satelfife sensors and tools will ielp address some fmitations,
@’ especially if the air guality comnmunily stays involved,

e e _
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Air Quality Training s B

® Curriculum for multi-day workshops

-~ Designed for environmental audience
new to satellite remote sensing

— Satellite remote sensing basics
- Image interpretation and data acquisition
— Hands-on project tailored to audience

® Potential training sessions at

- UN Symposium on “Space Tools and Solutions for Monitoring
the Atmosphere in Support of Sustainable Development” in
Graz, Austria, September 2007

- SERVIR headquarters at the Water Center for the Humid
Tropics of Latin America and the Caribbean (CATHALAC) in the
Republic of Panama, Fall 2007

— Tentative 3-4 day class in Asia, Spring 2008



“Smog Stories” / Air Quality News

Sbout ARMNow | Contact Us | FAQs | Search: | (GO

® Incorporate NASA

Images into AIRNow
Air Quality News
-~ WWW.airnow.gov

® Building on daily
monitoring of U.S. Air

Quality (Smog Blog)
— alg.umbc.edu/usaq

® Pilot project this

summer/fall
-~ Develop procedure

- Produce and distribute

~10 news ‘pegs’

A cross-agency LS. Government Wieb site. List of ARMNow partner agencies

Quality of Air Means Quality of Life

ARG

onal Owve
Mational Outlook for June 14-15

| Air Quality Outiook
June 14-15, 2007

| ® G G

Unhealthy far Sensitive Groups AQI leveals in Midwest, West — Mgre —

-
o

e

Mational Forecast | Ozone Now | Particles Now | Map Center

Air Quality News

June 14 - A smog advisory is in effect in some regions of

[
A@ I- Moderate
| an Gusiry mrous |

Local Air Quality Conditions and Forecasts

[Alabama -] @o |

Select by map

Baker=field, CA

Today's Highest AQI Forecasts

OZ0OME

Birmincham, AL

Chicago, L

Cleveland-Akron-Lorain, OH

Evansvills, I

L S [ET [

— hdore —

- city declared an
Action Day

Note: EPA established a tighter fine particle standard in the fall of
2006 to better protect public health. — More Information —

southern Ontario.
— Maore —
— More Newj
> -
Pa E-mail Nutiﬁcatin_g/
For Partner:
List of Partners

Air Quality Basics
Alr Quality Indesx
Ozone
Farticles
L

The AQI for:
Health Praviders
Older Adults
Weathercasters

Key Topics

Your Health

Srnoke Frorm Fires
International Air Quality

The Learning Center
kids (k-10)

Students

Teathers

Resources
Fublications
Fublications (En Ezpafial)
FAQ
Movies
WhatYou Can Do
MAQ Conferences
Abautthe Data

Accessibility
Privacy and Security

-ﬁLSign-up for e-mail,
ﬁ _ cell phone or pager

EnviroFlash air quality notices

Historical Information

A C )

Compare Air Quality of ~U.5. Cities

Good Up High, Bad Nearby

Weh Cams __E)(IT AIRNOW »

Yigibility in Charlotte, M
View Other Visibility Cams

rk together to report




Smog Stories” / Air Quality News

Incorporate NASA
images into
AIRNow Air Quality
News
-~ Www.airnow.gov
Building on daily
monitoring of U.S.
Air Quality (Smog
Blog)
— alg.umbc.edu/usa
q
Pilot project this
summer/fall
- Develop
procedure

- Produce and
distribute ~10
news ‘pegs’

U.S. Air Quality

The Smag Blog

Juneiyq, 2007

About U.5. Air Quality
CENTRAL AND SOUTHERN HAZE, SMOKE IN CANADA

Haze is building up in the central and southern 1.5, particularly Missouri, Arkansas, Louisiana, Mississippi, and Alabama. Aeroscl
optical depth values were about ©.6 and fine particle concentrations werse moderate.

The smoke plume in Canada is also clearly seen in the MODIS aerosol optical depth image above (AOD around ©.8). The MODIS true
coler image below shows the extent of the smoke across Quebec and Newfoundland.

Posted by Jill Engel-Cax st 10:26 PM

| seann]



Smog Stories” / Air Quality News

MICHIGAN

VIRGINIA

High pressure and stagnant conditions along the East Coast created
conditions for air quality problems on Sunday, June 17. Areas of
brown show air pollution as measured by NASA satellites, for air
pollution in the Northeast (above) and Southeast (below).

Air Pollution Intensity
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SERVIR

FRI, JUNE 45, 2007

SERVIR Air

Your "Clne Stop Shop" for Begional Data, Dynamic Maps,
Decision Support, and Interactive Visualizations

Mesaamerica Taday, Friday, June 15, 2007
Go to SERYIR Realtime Image Yiewer > >
Wiew GOES Images of A Specific Country
Make Your Own GOES Animation
Latest GOES image
L3313 13, 1as6 go

15 Jun 2007
5 UTC

® SERVIR is satellite
visualization and monitoring
system for Mesoamerica

® Focus on disasters,
ecosystems, biodiversity,
weather... not air quality

® Partner with 3D-AQS to bring
air quality info into SERVIR T

- Case study o

- Mesoamerica air quality blog '

-~ Training & student exchange

— Transfer of real-time systems

—> Improved ground monitors
(EPA)

— Communication & outreach

A Yision .:|. ne.-nr!ru'r
A =

MNASA Earth Science
Applications

Cloud free, wery Wiealk, warm cloud Intense, cold
warm surface tops, lowr altitude cloud tops, high
temperatures altitude

Horne | User's Manual | Downloads | In the Mews | About SERVIR | Gallery |
Directary | Partners | Library: Presentations) Scientific Papars: Posters)
Workshops | Contact Us | MesoStor | SERVIR Data Portal | Realtime Image
Wiewer | SERVIR Interactive Map Maker | SERVIR Map Maker Studio |
Ecoregional Assessrments | GEOSS Decdision Support Products: Disasters;
Ecology; Weather; Clirmate; Cceans; Water; Agriculture; Hurman Health;
Erergy | SERVIR-VIZ | Anaglyphs | Skeline | Google Earth

http://servir.nsstc.nasa.gov
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MODIS May 19




MODIS May 19:
looked Iie smoke

L

Satellite Fire Detections

Huohonel Geophyptical Deta Cantes

N
Hatonal Environmental Sateilite, Data, and Information Senece (MESDIS)

o= Mg

Mapping System:
Indicated smoke on
May 18-20
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MODIS May 19:
looked Iie smqk
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MNOAA Satellite and Information Service ..~

Hatonal Environmental Sateilite, Data, and Information Senece (MESDIS)
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NOAA Hazard
Mapping System:
Indicated smoke on
May 18-20
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NOAA HYSPLIT: =
pointed to local sources

NOAA HYSPLIT MODEL
Backward trajectory ending at 00 UTC 20 May 07
GDAS Meteorological Data

18 12 06 00 18 12 06 00 18 12 06 00
05/19 05/18 05/17

Job ID: 392632 Job Start: Fri Jun 1205656 GMT 2007
Source 1 lat.:15.77 lon.:-91.06 height: 500 m AGL

Trajectory Direction: Backward Duration: 72 hrs - Meteo Data: GDAS1
Vertical Motion Calculation Method: Model Vertical Velocity

Produced with HYSPLIT from the NOAA ARL Website (http :/www.arl.noaa g ov/reach

Satellite Fire Detections

Huohonel Geophyptical Deta Cantes
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® CALIPSO images
from May 18 over "}
Costa Rica and
Nicaragua

20070519 07—4B8—48 UTC Mighttirne Conditions
Varsion: 1.20 Image Date: 05232007

Altitude, km
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Depolarization Ratio Begin UTC: 2007-05-19 07:48:43.5091 End UTG: 2007 -05-19 08:02:12.5571
Versicn: 1.20 Image Date: 05/23/2007
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® Depolarization
ratio supports case
for smoke
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What about the rumors of
Saharan dust?

NaAPE Burtace Concentration [ug—mm*+3)
for 08:00F 21 Mey 2007 Dust
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NRL model says there’s smoke,
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U.s. Air Qualitt).S. Air Quality (The Smog Blog), http://alg.umbc.edu/usaq

The Smog Blog

« Still Smokey in the southeast and possible African dust | Iain | Still hazy in the southeast »

May 21, 2007

SPECIAL FEATURE: FIRES AND SMOKE IN MESOAMERICA

Om May 21, we received an email from colleagues with questions about air pollution that parts of MesoAmerica (specifically, Honduras, Costa Rica and Micaragua) wers sxperiencing, starting on
Friday May 18. There was concern about toxics and about the possibility of Saharan dust crossing the Atlantic. We'd been watching the northern Gulf of Mexico pretty closely, since it had basn
vary smoky from the fires in Florida. So, we locked a little further south to see if we could figure out what was happening.

MODIS true color images told us there were many fires in Central America that entire week; for example, on Mav 15 and May 14. The MODIS image from May 19 shewed significant smoke and
clouds in the entire northern part of the region (left image below). This is confirmed by the NOA A NESDIS smoke and fire detection Hazard Mapping System (right).

The GOES asrosol optical depth images from May 2o showed quite a bit of smoke and haze across the Gulf of Mexico, Caribbean Sea, and off Pacific coast (left image). The NRL model indicated
smoke on May 21 (right image, bottom right panel). The back trajectories varied depending on start tire and location, but 72 hours runs pointed to mostly local sources (a.g., sea HYSPLIT for
May 10 and May 2o). MASA's Earth Obsarvatory did a story on these fires in Mexico and Central America, including an image of the fires on May 21.

Conclusion:

Air pollution in Mesoamerica
May 18-21 was dominated by
locally generated smoke

SorR g e ik BT e W TR
s o Dk T rdan, dnan kb M dlMe AT alde




A few thoughts on Satellite
Remote Sensing and Outreach

® Pay attention at least a little every day

® Apply basic rules:

—> Occam's razor (or lex parsimoniae): All things being
equal, the simplest solution tends to be the best one

— Chatton’s anti-razor (paraphrased):
If three (satellites) are not enough to verify an
affirmative proposition about things, a fourth
must be added, and so on

® A picture is worth 1000 words

— But a few words can really help explain
what the heck you’re looking at

® Tell a story: be timely and relevant

® Share data, techniques, images, information

- More people using and demanding environmental information =
greater understanding of air quality
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