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LADSWeb - Webtool to download

MODIS data

http://ladsweb.nascom.nasa.gov/

@/ GODDARD SPACE FLIGHT CENTER

’ + Visit NASA . gov

LAADS Web

Level 1 and Atmosphere Archive and Distribution System

Welcome to LAADS Web! LAADS Web is the web interface to the Level 1 and Atmosphere
Archive and Distribution System (LAADS). The mission of LAADS is to provide quick and
easy access to MODIS Level 1, Atmosphere and Land data products and VIIRS Level 1
and Land data products

Data

Search, order, and download MODIS Level 1, Atmosphere and Land data products and
VIIRS Level 1 and Land data products. Products may also be subset by parameter, area
or band, mosaiced, reprojected, or masked

Images
Visually browse MODIS Level 1, Atmosphere and Land data products.

Tools
Access tools to use with MODIS Level 1, Atmosphere and Land data products and VIIRS
Level 1 and Land data products.

Help
Get help including tutorials and contact information

NEWS

01.10.2014 - Release of MODIS/Aqua
Collection 6 Level-2 Aerosol, Cloud, and
other Products

The MODIS Atmosphere Team algorithm
developers have released the Collection 6
(C6) reprocessing/forward processing stream
of the Aqua Level-2 (L2) aerosol (MYDO04,
MYDO04_3K), cloud (MYDO06), column water
vapor (MYDO05), and joint team (MYDATML2)
products. MODIS/Aqua C6 algorithms include
numerous improvements and data set
changes.

+ Read More

11.05.2012 - MODIS/Terra Collection 6
Level 1, Cloud Mask and Atmospheric

Munkila Mun dicinbde Malaoaa



Motivation — tiny but Potent
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Environmental Agencies & Public Looking for...

Index Category Cautionary Statements PM, ; PM,,
Values (ug/md) (ug/m3)

51-100 Moderate Unusually sensitive people should 15.5-40.4 55-154
consider reducing prolonged or heavy
exertion
101-150 Unhealthy for Sensitive groups should reduce 40.5-65.4 155-254
Sensitive Groups prolonged or heavy exertion

Guidelines WHO
PM, . 10 pg/m® annual mean
25 ug/m’ 24-hour mean
ePublic
eDecision/Policy Makers
eMedia

eResearchers



Column - to- Surface



Measurement Technique

AOD - Column integrated value (top of
the atmosphere to surface) - Optical
measurement of aerosol loading — unit
less. AOD is function of shape, size,
type and number concentration of
aerosols

PM2.5 — Mass per unit
volume of aerosol particles
less than 2.5 ym in
aerodynamic diameter at
surface (measurement
height) level



What is our interest and what we get
from satellite?

To of the Atmosphere

2 Aerosol Optical
1 0 km P Particle size
Vertical Depth Composition
Water uptake
Column Vertical Distribution
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Surface Particulate Measurements
VS
Satellite Measurements of Aerosols

*Point vs Area Averaged
*Surface vs Column
*Mass vs Optical



AOD to PM2.5 - Theoretical
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*AOD — Aerosol Optical Depth

*H — Height of well-mixed boundary layer

f(RH) — ratio of ambient and dry extinction coefficients
*p — aerosol mass density

*Q — Mie extinction efficiency

r — particle effective radius

‘PM2.5 - PM2.5 mass concentration

Hoff and Christopher, 2009



Support for AOD-PM, : Linka

 Current satellite AOD is
sensitive to PM, - (Kahn et

al. 1998)

» Polar-orbiting satellites can
represent at least daytime
average aerosol loadings

(Kaufman et al., 2000)

» Missing data due to cloud
cover appear random in
general (Christopher and

Gupta, 2010)
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AOD-PM Relationship
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Figure 14. Relationship between 24-hour PM;q concen-
trations and daily averaged AERONET 1, measurements
from August to October 2000 in northern Italy.
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Questions to Ask: Issues

v'How accurate these estimations are ?
v'ls PM2.5-A0T relationship is always linear?

v'How does uncertainty in AOT retrieval impact estimation of
air quality

v'Does this relationship changes in space and time?

v'Does this relationship changes with change in aerosol
type?

v'How meteorology drive this relationship?

v'How about vertical distribution of aerosols in the
atmosphere?




Satellite can
provide
spatial
coverage,
which is very
difficult to
get from
ground
based
network

van Donkelaar, et al., 2010
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Assumption for Quantitative Analysis

When most particles are concentrated and
well mixed in the boundary layer, satellite
AOD contains a strong signal of ground-
level particle concentrations.



Modeling the Association of AOD With PM, ;

* The relationship between AOD and PM, ; depends on parameters
hard to measure:

— Vertical profile
— Size distribution and composition
— Diurnal variability

 We develop statistical models with variables to represent these
parameters

— Model simulated vertical profile
— Meteorological & other surrogates
— Average of multiple AOD measurements

No textbook solution!



PM2.5 Estimation: Popular Methods

Difficulty Level
p Y=mX + c \/

( AOT
e ((‘ PM2.5 = By + o+ T4 Lyey (B * M)

X,
Artificial \ ’
X2
, Model surface aerosol concentration
Estimated PM, 5 = Model 40D
% Retrieved AOD

and Empirical Methods, Data Assimilation etc. are under utilized

PM2.5
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Method




The A-Train
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The use of the AOD as a measure tor mass concentra-

2009 CRITICAL REVIEW tion has skill in some regions but less in others and does
= it eewed not provide a uniform way to measure aerosols across the
et United States. We discussed in Table 4 the range of mea-

f— Remote Sensina_of Particilata Dan.
- from Space: Hy dards (NAAQS).142 The 39-yr history of those standards par-
Promised Land allels the time period that satellite meteorology and
observations have developed and yet, to date, no satellite

RM. Hoff S A. Chritopher measurements have been used to quantitatively address the
Raymond M. Hoff NAAQS. From the review conducted here, only one congres-
Department of Physics and the Joint Canter for Earth Systems T~~~ Th Sciences

and Technology Canter, Univarsity of Maryiand £
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EPA has taken a satellite observations role for itself in
the Exceptional Events Rule.1#4 If a region can show con-
clusively that they are being impacted by an event (a fire,
a dust storm, etc.) that is outside of their jurisdiction to
regulate, the event can be flagged as a nonexceedance
event. This provides a significant motivation for regional
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Dust & Smoke Monitoring
Resources

RGB Images

Aerosol Optical Depth
Aerosol Index (OMI, OMPS)
MISR coarse/fine mode AOD
AIRS Dust Score

AIRS CO

AERONET



Dust over Arabian Sea

Aerosol Optical Depth

Created using LADSWeb

http://ladsweb.nascom.nasa.gov/browse images/granule browser.html?form=AADS&browseType=Granule
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Assignment — Week 4

https://docs.qgoogle.com/forms/d/
1xysKBhJWitIMaGW0Oa2qQzj2¢c1BzQp-Nz87261aU4ftUZE/

viewform




