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NASA’s Applied Remote Sensing Training Program (ARSET)
hitp://arset.gsfc.nasa.gov/

« Empowering the global community through remote sensing fraining
« Part of NASA's Applied Sciences Capacity Building Program

« Goal: increase the use of Earth Science in decision-making through fraining for:
— policy makers
— environmental managers
— other professionals in the public and private sector

 Trainings offered focusing on applications in:

o © ® ©

Disasters Health & Air Quality Water Resources
? Trainings 12 Trammgs 52 Trainings 20 Trainings
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ARSET Training Levels

Advanced Training, Level 2
* Online and in-person
« Requires Level 1 training or equivalent
knowledge
* More in-depth or focused topics

Beginning Training, Level |
* Online and in-person

« Requires Level 0 training or equivalent knowledge
» Specific applications

Fundamentals Training, Level 0
* Online only

« Assumes no prior knowledge of remote sensing
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ARSET Training Levels

Advanced Training, Level 2
- Advanced Webinar: Using NASA
Remote Sensing for Flood Monitoring
and Management

Beginning Training, Level |
 NASA Remote Sensing Observations for Flood

Management

Fundamentals Training, Level 0
« Fundamentals of Remote Sensing
« Satellites, Sensors, and Earth Systems Models for Water Resource
Management
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ARSET Training Impacts: Health & Air Quality (2008-2016)

Total ARSET Participants (2009-2017): 13,042

_: 17 online frainings @ /5 countries
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ARSET Air Quality Trainings
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Learn More About ARSET
http://arset.gsfc.nasa.gov/

Earth Sciences Division Applied Sciences ASP Water Resources

ARSET

Applied Remote Sensing Training

Trainings ~

Fundamentals

ARSET

Introduction to Online Traini
Health & Air Quality Remote Sensing of nline Trainings

Harmful AIgal In-Person Trainings

Blooms
Sign up for the Listserv

Tuesdays,

Sep 5-26, 2017
11:00-12:00 or Suggest a Training
21:00-22:00 EDT

(UTC-4) Personnel

Tools Covered

Resources

Register Now

Upcoming Training
Water

Satellite Observations of
<< >> Water Quality for
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Training Outline

 Day 1  Day 2  Day 3
— Introduction — Aerosol Products — Fire Detection
— Remote Sensing — Aerosol Data — Trace Gas Remote
— Image Access & Validation Sensing
Interpretation — Reading and Mapping — NO, & SO, Data
— Data Formats Aerosol data Access and Analysis
— Aerosol Observations — PM2.5 Estimations — Aerosol vertical profile
— Aerosol Data — PM2.5 Data Sets — Volcanic Eruptions
— PM2.5 Applications — Reanalysis Data Sets
- Day 4 — Geostationary
— Case study Analysis Olbservations
and Presentations — Future Missions
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Learning Objectives

By the end of this presentation, you will be able to:
» Describe existing satellite capabilities for global air quality monitoring

 |dentify various air quality monitoring applications
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Motivation: Tiny, but Potent

. Effects of Almospheric Aerosols

Reactions (Secondary PM)
Indirect Effect

on Climate Direct Effect on Climate

Heterogeneous
reactions
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Pollution Sources

Atmospheric aerosols are highly variable
In space and time

Salt from SO2 from
Sea Spray & Windblown Volcanoes
Bursting Bubbles Dust

Soot &
Smoke

Deseris &

Volcanoes
Clouds¢

Precipijfs l'ri-:,r: =
‘J;S%’ Fossil Fuels &

“ Biomass Buming
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Global Burden of Air Pollution

85%

of the world's ‘ c
\ population lives in "r 3
Ambient air pollution % - areas where WHO air 3 \
¥ 4 e . AT
4 quality guidelines are “
Household air pollution J’a exceeded A 2 "
. ‘ A

R L.
5

# 4 . ” INDIA
i ioni 920,000
Air pgllunon is the "P ' i
4th highest-ranking ‘ )
risk factor for death 590,000
deaths
globally
In China and India, less than 1% of the population
lives in areas meeting WHO guidelines CHINA
- o o
910,000
- deaths
] ] ] [ ] ] | ]
4K 200K 400K 600K 800K ™ 1.2M 1.4M . 810,000
deaths

« Air pollution was responsible for 5.5 million deaths in 2013
« Satellite data can help quantify the impact on human health

Image Credit: hitp://thelancet.com/gbd/2013
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UN Sustainable Development Goals (SDGs)

Transtforming Our World: The 2030 « A plan of action for people, planet,
Agenda for Sustainable Development and prosperity
» All countries and all stakeholders,
SUSTAINABLE é-.,,ALS acting in collaborative partnership, will
DEVELOPMENT N\ "™ implement this plan

4E36‘é'lr'm~ ?&Rfﬁv ﬁh%‘s"%“r‘fﬁw « 17 SDGs and 169 targets under this
agendda

12 S  Balance the three dimensions of

1 2 3 GOOD HEALTH
POVERTY Hlll_ AND WELL-BEING

it | .y | W~

8 DEGENT WORK AND 9 INDUSTRY, INNOVATION 1 REDUCED
ECONOMIC GROWTH ANDINFRASTRUCTURE INE(IUAlITIES

o

i O sustainable development:

— economic, social, and environmental

1 CLIMATE 1 4 LIFE 15 16 PEAGE, JUSTICE 1 PARTNERSHIPS
ACTION BELOW WATER AND STRONG FOR THE GOALS SUSTAINABLE
INSTITUIIUNS

© v | o EE

Text adapted from “Transforming our world: the 2030 Agenda for Sustainable Development”
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Traditional Air Quality Monitoring

www.agicn.org
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Air Pollution Monitoring

Ground
Measurements

Air & Space
Observations
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Why use satellite datae



Global Status of PM, : Monitoring

Ground Sensor
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“A Picture is Worth a Thousand Words”

A satellite picture is worth-e-millions of data points
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Aerosols from Satellites

» Several satellites provide state-of-the-art aerosol measurements globally, on a daily

basis
Aerosol Optical Thickness (Aqua MODIS)
Winter Spring
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Nitfrogen Dioxide (NO,)

AR PoLLuTiON 7
AROUND THE WORLD

2005
Nitrogen Dioxide (NO,)
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Sulphur Dioxide (SO,) - OMI - 2017

Time Averaged Map of SO2 Column Amount (Planetary Boundary Layer) OMSO2e v003 daily 0.25 deg. [OMI OMSO2e v003] DU
over 2017-01-01 - 2017-12-31, Region 180W, 90S, 180E, 90N
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0.833

Image Credit: hitps://giovanni.asfc.nasa.gov/
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Active Fire Mapping - February 13, 2018

https://firms.modaps.eosdis.nasa.gov/
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NASA Earth Science

Current Operating Missions
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NASA Earth Science
Missions: Present Through 2023
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Alr Quality Applications



Satellite vs. Ground Observation
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Satellite vs. Ground Observation

Top of the Atmosphere

10 km? vertical column

measurement | Aerosol Optical
Depth

Surface Layer

%'!_.:_ e e s R —f;—..'_

Earth’s Surface r _
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Global Status of PM2.5 Monitoring

Ground Sensor
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Network

Annual average PM2.5 (ung/m3)

- - @ @ @ o ® - - Measured

. . ° . Not Measured
NCoaA D D N S S

L ]
AN
RN v o . v XD

Satellite —)
Estimated PM, ;

Satellite-Derived PM [ug/m?]

Credit: van Donkelaar et al., 2010
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Application of Satellite Observations
Bushfires in Sydney, Australia

Surface PM, ; AQOD from Satellites
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Credit: Gupta and Christopher, 2007
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OMI Detects NO, Increases from ONG Activities
2005 - 2014
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Measurements: Surface vs. Satellite
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Long Range Transport

Dust from Mongolian Deserts Reaches the U.S.
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Model-Satellite Inter-Comparison

CMAQ Model NO2 OMI NO2

i
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Sulfur Dioxide (SO,) - OMPS/NPP

November 27, 2017 1ava Sea November 28, 2017

Sulfur Dioxide (Dobson units) Sulfur Dioxide (Dobson units)
| B |
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0 2 4 6 8 =10 0 2 4 6 8 =10

Credit: https://earthobservatory.nasa.qgov/IOTD/view.php?2id=21329
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Questions
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