Col erent e@@uaﬂon q

‘__l'

. 7+ multiple sate
b Char’+es Ichoku, MaksymPetr nk

LT

Image: Tefta- VOB ﬁe coloxL G w- 2002(4:9 tes 'j ".35
tthe_]: LA @:QM*

L] '.-. & .‘I




Outline

The MAPSS aerosol data sampling system
Coherent Uncertainty Analysis of Satellite Data
Potential for Model Evaluation using MAPSS

Future Possibilities (Suggestions needed)



t" MAPSS: Multi-sensor Aerosol
~ Products Sampling System

» Aerosol data are
available from

different sensors * MAPSS uniformly
_ AERONET S samples Level-2
-;%3 i aerosol products
— iRl il | and stores
B MISR sun photometer datalsubset time reSU|t|ng .
— OMI and afer » srelite overpasey - SLALISTICS IN
— POLDER simple CSV files
 CALIOP
— SeaWiFS » Giovanni-based
WEB interface for
MAPSS provides
. Haéd t;) Comlpdarte Sun photometer “j‘ 3 S?J?thel-ltit:u(rjfaatcae circle a Convenlent
and inter-validate - diameter: 50-55 km Customlzed
— Different Spatia| access to the
and temporal data, with on-line
resolution plotting and data
— Different data export
access capabilities

strategies



Subset Statistics

1 Number of pixels in sample space
2 Valid pixel count (Nval)

3 Central pixel value

4 Mean

5 Median

6 Mode

/ Standard Deviation

8 Slope of Plane

9 Azimuth (direction) of slope

10 Multiple Correlation Coefficient



Functions and Web Sites

GIOVANNI — Level 3 Earth Science Data Visualization and Analysis
http://disc.sci.gsfc.nasa.gov/giovanni/

MAPSS — Level 2 Aerosol Point Sampling: Timeseries & Spreadsheet
http://giovanni.gsfc.nasa.gov/mapss/

AeroStat — Level 2 Aerosol Point Sampling: Scatterplots & Statistics
http.//giovanni.gsfc.nasa.gov/aerostat/




This user interface is used to obtain selected parameter statistics from the MAPSS database for a chosen location and time period. Time Series Plot is the available
service. Plot output is rendered as a graph and is also available in ASCII format.

Data Selection Results

‘ To see time series plots of MAPSS data, choose from the criteria below and click ‘ Get Plot(s)
—Select Stations
GSFC,Dakar ( select )
—Select Parameters
To select paramelers, make a single selection from each list below (beginning with the left-most list), and then click ‘Adg’. Selected parameters will be added to the summary.
Repeat for additional parameters.
EI Basic CJ Advanced
Product [E] Parameter Layer Variable
AEROMET aerosols L2, ver. 2 m ADD Angstrom exponent for 380-500nm Measurement
AERONET deconwvolution L2, ver. 41 Angstrom exponent Angstrom exponent for 440-670nm (Polar) | Central value m
AERONET inversions LL.5, ver. 2 Water vapor Angstrom exponent for 440-670nm | Mean
AERONET inversions L2, ver. 2 " Angstrom exponent for 440-870nm . Median "
CALIPSO column and layer aerosols L2, ver. 301 « Angstrom exponent for 550-870nm - Standard deviation v|| (_Add )
Summary
|MDDI5 aerosols L2 (Aqua), ver. 051:A0D at 550 nm with best QA - land and ocean:AOD at 550nm:Mean '-.f Delete ‘.-'
|MI5R aergsols L2, ver. 002 2:Best estimate of AQD:Best estimate of AOD at 558nm:Mean [ Delete )
|AERDI'~.IEI’ aerosols L2, ver. 2:Angstrom exponent:Angstrom exponent for 550-870nm:Mean ': Delete ‘j
—&elect Date Range
Start Date: 01/01/2007 E
End Date: 12/31/2007 E
To see time series plots of MAPSS data, choose from the criteria below and click Get Plot(s)

ACKNOWLEDGMENT: Support for the development of this data access system for integrated validation, intercomparison, and analysis of aerosol products
from multiple satellites has been provided by NASA HQ) through the ROSES 2006 ACCESS Program under Grant Number NNXOBAN3IOA,



MAPSS Time Series
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Spaceborne sensors

Spaceborne sensors
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AERONET-Satellite AOD Differences as a Function of Number of Layers from
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Ongoing Work
Recently Funded (2011) under ROSES 2009 Uncertainty Analysis

“Coherent uncertainty analysis of aerosol data products from
multiple satellites”

Pl: Charles Ichoku
Postdoc: Maksym Petrenko
Collaborators: Greg Leptoukh, Oleg Dubovik, Ali Omar

PROJECT METHODOLOGY: Utilize MAPSS and AeroStat to do:
Uncertainty Analysis at Individual Sites
Global Uncertainty Analysis Maps
|dentification of Sources of Uncertainty
Integration of Aerosol Products from Future Sensors



MODIS AOD at 470 nm

Smoke Aerosols in Alta- Floresta Brazil
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Dust storm in Djougou on February 26, 2005

=

F Djougoul

Source: MODIS Terra Rapid Response, AERONET Data Synergy Tool



Aerosol Optical Thickness
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Aerosol Optical Thickness
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All-QA AOD from multiple sensors over Djougou

(AERONET,MODIS and SeaWiFS at 550nm, MISR at 555nm, OMI at 500nm)
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Mean Single Scattering Albedo at Djougou

(MODIS Deep Blue QA=all, OMI QA=best)
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Potential of Model Evaluation
using MAPSS



GOCART daily AOD
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Global monthly AOD for August 2007
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Current Possibility of Model Evaluation using MAPSS

MAPSS coverage and selected sites




2
1.8
1.6
1.4
1.2

AOD

0.8
0.6
0.4
0.2

1-Aug

3-Aug

Mean AOD at Capo_Verde, August 2007
(QA=best, AERONET and MODIS at 550nm, MISR at 555nm, OMI at 500nm,

5-Aug

7-Aug

9-Aug

POLDER at 670nm)

11-Aug

13-Aug

O 15

-Aug

17-Aug

ate

*AERONET
®MODIS Terra
*-MODIS Aqua
& MISR

OMI
<+-POLDER




1.6

1.4

1.2

1-Aug

3-Aug

5-Aug

7-Aug

Mean AOD at GSFC, August 2007
(QA=best, AERONET and MODIS at 550nm, OMI at 500nm)

9-Aug

11-Aug

23-Aug

*AERONET

*MODIS Terra

*+MODIS Aqua
oM

25-Aug
27-Aug
29-Aug
31-Aug



Mean AOD at Alta_Floresta, August 2007
5 - (QA=best, AERONET and MODIS at 550nm, MISR at 555nm, OMI at 500nm)

3
3 +AERONET
*NMODIS Terra
2.5 ®MODIS Agua
*MISR
Q !’ oMl
@)
<5
1
0.5
0
oT4] oT4] oT4] oT4] {#]0] {#]0] {#]0] {#]0] {#]0]
- - - - = = = = =
<L <L <L < <T < < <C =T

19-Aug
21-Aug
23-Aug
25-Aug
27-Aug
29-Aug
31-Aug



Mean AOD at XiangHe, August 2007
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Future Potential
Option 1

Input needed



Original MAPSS footp
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Proposed Multi-sensor footprints
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It IS not the same as Level 3 satellite data

Level 3
Grid-oriented

Daily averages

Grid-box area
decreases poleward

Sensor-specific
aggregation

Not suited for
validation

Validation data
Point-oriented

Time-segregated

Same 50x50 km
everywhere

Uniform aggregation
for all data

Designed for
validation



Advantages

»Horizontal/time resolutions tested for satellite aerosol validation (MAPSS).
»Uniform framework for analysis, calibration, comparison, and validation.
»Points are global, fixed to earth, and can be easily referenced and mapped.
»No0 need to memorize location name: Lon/Lat coordinates are sufficient.
»EXxisting In situ measurements can be easily linked to boxes.

» Finer resolution analyses performed within specific (50x50 km) boxes.
»Plan future field campaigns with reference to precise box locations.

» Other atmospheric, land, and ocean data easily integrated eventually.

»Long term: aerosol impacts tracked at various scales (local, regional, global).



Future Potential
Option 2

Input needed



Implementation: Open Search based on Hyperspectral image Concept

JPL AVIRIS CONCEPT

LT CSPHERE
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Data structure:

Globally, 1 file per year (e.g. MODIS AOD550 at 10-km res) ~ 4000x2000x366x2 = ~6 Mb
X ~250 parameters per sensor X ~8-15 sensors X 20 years = ~450 Gb per Collection

Use FORTRAN9O for efficient point subset extraction and statistics calculation.



Cross-section plots of multiple parameters along a transect
(e.g. Calipso tracks or other straight line or polygon)

Profile Plot

A Profile plot is used to display the variation of one or more scalar Data Sets associated with a mesh or grid along observation arcs in
the Dbservation Coverage. Profile plots are created in the Plot Opticns dialog by setting the Plot Type to Observation Profile. When an
arc is selected, two small arrows appear at either end of the arc. These arrows indicate the viewing direction for the plots. To change
the viewing direction, select the arc and execute the "Feature Objects | Reverse Arc Direction™ command. A& sample plot is shown in
the figure.
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What projection is optimal for holding data

http://landweb.nascom.nasa.gov/cgi-bin/browse/browse.cgi

Mercator . Conformal, True-direction (2)
Miller Cylindrical : Compromise

Robinson Pseudocylindrical : Compromise (3)
Sinusoidal Equal Area . Equal-area, Equidistant (1)

Space Oblique Mercator . Conformal



PrOJ eC'ti O n S Central Maridian

[selected by mapmaker)

Graat distortion at
high latitudes

Examples of twe rhumb
lines {direction true
betwaan any

i} two points)

Mercator

Equator bouches cylinder
if cylindar = tangent
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Sknight Equator, parailels, central meridian

Concave meridians are
Central meridian ks 9.53 as long as Equator equaliy spaced
. The maker of this interrupted Sinuscidal
Central meridian .
(selected by ma ker} map used three central meridians.

Sinusoidal
Equal Area
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