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Background and terminology

Obtaining data, MISR browse tool and subsetting procedures
Data extraction and processing

Solving problems discussed in handout

Information about re-projection tools




MISR Background

Figure A-1 Artist’s Rendition of MISR aboard Terra and sample MISR images.,

Four MISR images over Appalachain Mountains
Nadir, 45.6 deg, 60.0 deg, 70.5 deg forward viewing cameras

To make use of angular as well as spectral information all
(9 cameras X 4 bands = 36) pixels must be accurately co-registered




MISR Geolocation and Angle-to-Angle Coregistration

* Each MISR camera eventually views one ground point at
a slightly different time from a different angle as the
spacecraft passes over that point

* Data is resampled from each channel into a common map
| pI‘OJGCthIl called Space Oblique Mercator (SOM).

'+« SOM projection minimizes resampling distortions

233 unique paths in
16-day repeat-cycle
of Terra orbit




SOM Background

Figure A-3 Sample Partial MISR Swath in SOM vs. Distorted Geographic Lat/Lon

SOM on the left exhibits

minimal distortion at all
latitudes, whereas the Geographic
Lat/Lon projection on the right
exhibits much greater distortion
in size and shape at high

latitudes (towards the top.)
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Figure A-4 Attributes of SOM coordinates

The Space Oblique Mercator
(SOM) map projection was
developed to support satellite
which covers the same

large geographic extent as
MISR.

SOM was designed to minimize
the shape distortion and scale
errors throughout the length

of the MISR swath near the
satellite ground track.

SOM X is in the direction of the
Spacecraft ground track and
SOM Y is perpendicular X




SOM Projection
Path, Orbit and Block definitions

e Terra satellite / MISR instrument follows a pattern of orbital cycles which
repeats after 233 unique orbits

 Each of the 233 possible orbital cycle is called a path

 Paths numbers are always fixed in geographic position

* SOM defines a separate projection for each of these paths

* For MISR, a path begins at a particular longitude as the satellite crosses
the ascending node

» Each path implies a specific longitude of ascending node,

which implies a specific SOM projection

* Orbit number implies overpass time

* Orbit number increases throughout the mission

 Path number repeats every 233 orbits, 16 day coverage

* Block number subdivides each path in the North/South direction




Primary Level 1 Standard Products

Ancillary products

Ancillary Geographic Product
MISR_AMI1_AGP_P028_F01_24 hdf

Level 1 standard products

Level 1B2 browse (JPEG)
MISR_AM1_GRP_ELLIPSOID BR _GM P028 0002510 AN F03_0024jpg

Level 1B2 geometric parameters
MISR_AMI1_GP_GMP_P028_0002510_F03_0013.hdf

Level 1B2 radiometric camera-by-camera cloud mask
MISR_AM1_GRP_RCCM_GM_P067 0023963 AN_F04 0025.hdf

Level 1B2 georectified radiance product, global and local modes,
organized by camera view angle (Df, Cf, Bf, Af, An, Aa, Ba, Ca, Da):
v Ellipsoid projected
MISR_AMI1_GRP_ELLIPSOID GM_P028 0002510 AN F03_0024.hdf

v Terrain (blocks containing land only) projected
MISR_AM1_GRP_TERRAIN_GM_P028_0002510_AN_F03_0024.hdf

Level 1 processing operates on each camera individually




Primary Level 2 Standard Products

Level 2 standard products
Level 2AS aerosol

MISR_AM1 AS _AEROSOL P028 0002510 F12 0022.hdf

Level 2AS land surface

MISR_AM1 AS LAND P028 0002510 FO7 0022.hdf

Level 2TC stereo

MISR_AM1 TC STEREO P028 0002510 F07 0022.hdf

Level 2TC top-of-atmosphere albedo

MISR AM1 TC_ALBEDO P028 0002510 F07 0022.hdf

Level 2TC classifiers

MISR_AMI TC CLASSIFIERS P028 0002510 F07 0022.hdf
Level 3 Global Summaries

http://eosweb.larc.nasa.gov/PRODOCS/misr/level3/overview.html
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MISR File format
HDF-EOS “Stacked Block™

* 180 blocks are defined for every MISR
product to make block index absolute

* However, roughly 142 blocks have data for
any given orbit. The extra blocks are to
allow for seasonal variation rom lorth

To South

* Files are in HDF-EOS format and are stored
as a “stack” of blocks

* HDF-EOS routines do NOT assemble the
blocks. That is left for the application or the
MISR Toolkit

* MISR data subsetted by block can be ordered
using the MISR order tool to reduce data bulk

spacegaft groundtrack

South
Day / Night
Terminator

(Winter
Solstice)

Diagram representing the 180 block
series covering a MISR path.
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Finding Information and
Ordering MISR Data

Obtaining MISR information

— Documentation
— Data Products

— Data Processing

Ordering, customizing and subsetting MISR
data

Tools available from the ASDC
MISR Browse Tool




http://eosweb.larc.nasa.gov

larc(@eos.nasa.gov




Where to Begin?

(,2 NASA Langley Atmospheric Science Data Center [Distributed Active Archive Center) - Windows Internet Explorer _ (O] x| A SD C \; \/ eb
Q v I 4 hitp: //eosweb.larc.nasa.gov/ ‘ ? A G000 =

.
U e 4 NASA Langley Atmospheric Science Data Center [Distri...| ’I\ >~ [ - = - :.»Page v (O Tools ~ > Slte

ATMOSPH ERIC Processing, archiving, and distributing Earth science data at NASA Langley MISR

S C | E N C E Research Center in the following disciplines:

DATA CENTE R Radiation Budget * Clouds * Aerosols * Tropospheric Chemistry

Imagery

Data & Documentation Data Center Highlights: Search |
o Access Data by

Description o Additional MISR Wildfire Plume Data Available

Discipline o CERES Monthly Cloud Averages (ISCCP-D2like) Data now Available e
o Project o Register for news lists o Imagerv of ASDC Products

Data Pool
Featured Projects MI S R D ata and

o Multi-angle Imaging SpectroRadiometer (MISR): Place cursor over links for details.
Software Tools arosols over Australia (JavaScript enabled browsers) f .

Acknowledgments Aerosows er, ‘ ¥ Exploring links between atmospheric aerosols, In Ormatlon

Australia o " ' climate change, and ultraviolet rays. (MISR o CALIPSO Y

s Sragiicle

Imagery

Featured Articles and Imagery:

Navigation and Help
¢ Contact’Feedback
e FAQs
. -"\:7b°u'(_ASDC m NASA says the middle of the Pacific Ocea Other Resources
: ﬁ . ‘yv and tlhe Sahara Desert in f_\iger are the Other ]?ata Centers
oiic index J i sunniest spots on Earth. (SRB article) Resources

MISR Order
Tool

4
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How to obtain
MISR Data and Information
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@ MISR Data and Information e

& C ﬁ. Sﬁ? http://eosweb.larc.nasa. gow/FPRODOCS/ misr/table_misr. himl

4 g\gl'gﬁf’“f”c MISR Data and Information MIS [\q
S DATA CENTER

[ Search |

The Multi-angle Imaging SpectroRadiometer (MISR) was successfully launched into sun-synchronous polar orbit aboard Terra, NASA's first Earth Observing System (EOS)
spacecraft, on December 18, 1999, MISR measurements are designed to improve our understanding of the Earth's environment and climate. Viewing the sunlit Earth
simultaneously at nine widely-spaced angles, MISR prowides radiometrically and geometrically calibrated images in four spectral bands at each of the angles. Spatial sampling of
275 and 1100 meters 1s provided on a global basis. The MISRE FAQ and Observation Concept have more details about the MISE instrument. A1l MISR data products are
available in HDF-EOS format, and select products are avatlable in netCDF format.

Notices, e MISR Wildfire Plume Data - additional data added for North America 2004 ® Join MISE News List

Features, and e Featured MISR Article: Exploring links between atmospheric aerosols, climate change, and ultraviolet rays e MISE Home Page
Latest News: e Featured MISR Imagery: Satellites Track Human Exposure to Fine Particle Pollution o MISE publications

v

Obtaiming Data and Tools Documentation Relevant Links

¢ Available Data Products Introductory Matenal - Data Product Detals:
e MISR Order and Customization New Users Start Here:

Tool
e Data Pool
o WIST Order Tool
o User's Manual | Order Tips

® Data Product Content (DPS) View All Tmagery
e Frequently Asked Questions e Data Product Quality View Level 3 Imagery
o FAQ - how to order ® Data Product Versioning MISR Browse Tool

Project Handbook ' .
Overview Detailed Theory: Tropical Cyclone Information

Tools: ¢ Obseryatxon ol * orithm Theoretical Basts Terra Spacecraft Record
. _ How to obtain MISE. data (PPT) Dociitients
e Software for working with the data =

- . Workshop Presentations
e Orbit/Date Conversion
e LatTon to Path/Block Conversion

Continued ...




# MISR Data and Information oy
& C M % hitpieosweb.larc.nasa.gowPRODOCS/misrtable_misr.html » OB~ F~
) ) ¢ How to obtan MISK data (FF'L) Documents = B
¢ _____Lu;g_____Software for worl : with the data ® Workshop Presentations o
e Orbit/Date Conversion
e LatT.on to PathBlock Conversion
( Available Data Products )
Product \ Description ~— — Processing Information
Level 3 Products JGlobally gridded statistical summarnes (daily, monthly, quarterly, and Production Reports: Processing Status / Collections:
vearly) of select Level 1 and Level 2 Radiances, Aerosol, Land/Surface, o Levell . Lev:;l 1B2 IM. Geometric
and TOA Albedo parameters. Spectal regional products for select areas. . m{o de . W
Level 2 Products JAerosol, Land/Surface, Cloud Mask, and TOA Cloud Stereo, Albedo o Tevel? e TLevel 3 Radiance
and Classifier Products e Tevel 3 Daily e Tevel 3 AerosolLand
e Tevel 3 Monthly, Seasonal, Yearly e Tevel 3 Albedo/Cloud

Level 1 Products JGeorectified Radiances, Browse, and Geometric Products

Ancillary Products fStatic Ancillary Products

Special Products MISR Wildfire Plume Data - Plume Height Climatology Project

"Clim-Likely" Aerosols - Model-Denved Global Aerosol Climatology for MISE. Analysis
EOS Validation Data - now available through the MISR. order tool (help)

Field Campaigns - intensive research studies

CERES-MISE Radiances - CERES-MISR Fusion Data

AwMISR Data - arborne mstrument

. .)

A Portable Document Format (PDF) reader (such as Adobe Acrobat Reader) 1s required to open and wiew PDF documents.

MISR Site Map | ASDC Home Page | Access Data | Questions/Feedback

Responsible NASA Qfficial: John M. Kusterer
Sife Admivisfrafion/Help: NASA Langiey ASDC User Services (larc(@eos.nasa.gov)

[Privacy Policy and Imporfant Nofices]
Last Updated: Wed May 13 2009 14:10:30 GMT-0400 (Eastern Daylight Time)
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The Multi-angle Imaging SpectroRadiometer (MISR) was successfully launched into sun-synchronous polar orbit aboard Terra, NASA's first Earth Observing System (EOS)
spacecraft, on December 18, 1999, MISR measurements are designed to improve our understanding of the Earth's environment and climate. Viewing the sunlit Earth
simultaneously at nine widely-spaced angles, MISR prowides radiometrically and geometrically calibrated images in four spectral bands at each of the angles. Spatial sampling of
275 and 1100 meters 1s provided on a global basis. The MISRE FAQ and Observation Concept have more details about the MISE instrument. A1l MISR data products are
available in HDF-EOS format, and select products are avatlable in netCDF format.

Notices, e MISR Wildfire Plume Data - additional data added for North America 2004 ® Join MISE News List

Features, and e Featured MISR Article: Exploring links between atmospheric aerosols, climate change, and ultraviolet rays e MISE Home Page
Latest News: e Featured MISR Imagery: Satellites Track Human Exposure to Fine Particle Pollution o MISE publications

Obtaiming Data and Tools | I Documentation I Relevant Links

¢ Available Data Products Introductory Matenal - Data Product Detals:

* ,II\fHSlR Order and Customization New Users Start Here: e Data Product Content (DP3) View All Imagery
. ﬁ Pool } e Frequently Asked Questions e Data Product Quality View Level 3 Imagery
=&asoo o FAQ - how to order ® Data Product Versioning MISR Browse Tool

* ke Ord?r . . } e Project Handbook
© User's Manual | Order Tips o Overview Detailed Theory: Tropical Cyclone Information

Tools: ° Obseryation Concept . otithm Theoretical Basis
] ) e How to obtain MISE data (PPT) T seusnetEs
e Software for working with the data o Workshop Presentations =
) . M OrKSnop Fresentations
e Orbit/Date Conversion

e LatTon to Path/Block Conversion

Terra Spacecraft Record




MISR Information - FAQ

() MISR Frequently Asked Questions - Netscape Browser

File Edit Vew Go Bookmarks Tools Help

M+ 4 MISR Frequently Asked Questio... @ I

Tustrations of MISR insttument viewing the Farth: Views of the MISR instrument:
o MOV version [13.9 mb]
o MPEG version [4.1 mb]
o MISR's nine cameras (MOV version [0.8 mb])

Where can I find information about the MISR institument?
See the MISR web site, and also Diner, D. J. et al. "Performance of the MISR Instrument During Its First 20 Months in Earth Orbtt", JEEE. Trans.
Geosci. Rem. Sens. 40 (1), 1449-1466 (July 2002).

MISR Instrument Description

Parameter Value Characteristics

Camera View Zenith Angles at ' 0.0 ° (nadi), 26.1, 45.6, 60.0 and 70.5 ° (both fore and aft of
Earth's Surface nadir)

Swath Width 360 kilometers (224 miles) (9-day global coverage)

Cross-Track x Along-Track Pixel 275 % 275 meters (902 x 902 feet) Global Mode:
Sampling 550 % 550 meters (0.34 x 0.34 mile) o A
1.1x 1.1 kilometers (0.68 x 0.68 mile) * 275m sampling in all nadir bands

275 meters x 1.1 kilometers (0.17 x 0.68 mile) * 275m sampling in red band of off-
nadir cameras

e 1.1km for other channels

Spectral Bands (Solar Spectrum 446.4, 557.5, 671.7, 866.4 nanotmeters
Weighted) Local Mode (targeted):

Speciral Bandwidths 141.9, 286, 21.9, 39.7 nanometers * 275m all channels all cameras

What are the benefits of having multiple camera angles?




fa http://eosweb.larc.nasa.gov - MISR Project Handbook - Microsoft Internet Explorer

File Edit View Favorites Tools Help

74 ATMOSPHERIC Multi-angle Imaging SpectroRadiometer

-4 SCIENCE
"% DATA CENTER Goject Handbook

Summary:

MISE, the Multi-angle Imaging SpectroRadiometet, is an instrument unlike any that has flown in space before. Viewing the
sunlit Earth simultaneously at nine widely spaced angles, MISR provides ongoing global coverage with high spatial detail.
Its imagery is carefully calibrated to provide accurate measures of the brightness, contrast, and color of reflected sunlight.

MISR provides new types of information for scientists studying Earth's climate, such as the regional and global
distribution of different types of atmospheric partticles and clouds on climate. The change in reflection at different view
angles combined with stereoscopic techniques enables construction of 3-D models and estimation of the total amount of

sunlight reflected by Earth's diverse environments.

MISR was built for NASA by the Jet Propulsion Laboratory (JPL) in Pasadena, California. It is part of NASA's first Earth
Observing System (EOS) spacecraft, the Terra spacecraft, which was launched into polar orbit from Vandenberg Air Force
Base on December 18, 1999, MISR has been continuously providing data since February 24, 2000.

Table of Contents:

1. Project Overview
1.1 Project Mission Objectives

1.2 Geographic Regions
1.3 Instrument Description
Data Products

2.1 Lewvell Products
2.1.1Level 1A Reformatted Annotated Product
2.12Level 1Bl: Radiometric Product
2.1.3 Level 1B2: Georectified Radiance Product
2.1 4 MISE Browse Product
2.1.5 Local Mode Products

22 Level 2 Products
21T pwrel 2T Tananfe & tmoaenhere T 1nnd Pradaet

MISR

MISR Observing Concept
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The Multi-angle Imaging SpectroRadiometer (MISR) was successfully launched into sun-synchronous polar orbit aboard Terra, NASA's first Earth Observing System (EOS)
spacecraft, on December 18, 1999, MISR measurements are designed to improve our understanding of the Earth's environment and climate. Viewing the sunlit Earth
simultaneously at nine widely-spaced angles, MISR prowides radiometrically and geometrically calibrated images in four spectral bands at each of the angles. Spatial sampling of
275 and 1100 meters 1s provided on a global basis. The MISRE FAQ and Observation Concept have more details about the MISE instrument. A1l MISR data products are
available in HDF-EOS format, and select products are avatlable in netCDF format.

Notices, e MISR Wildfire Plume Data - additional data added for North America 2004 ® Join MISE News List

Features, and e Featured MISR Article: Exploring links between atmospheric aerosols, climate change, and ultraviolet rays e MISE Home Page
Latest News: e Featured MISR Imagery: Satellites Track Human Exposure to Fine Particle Pollution o MISE publications

| |
Obtaiming Data and Tools I Documentation I Relevant Links

¢ Available Data Products Introductory Matenal - Data Product Detals:

* ,II\fHSlR Order and Customization New Users Start Here: e Data Product Content (DP3) View All Imagery
. ﬁ Pool e Frequently Asked Questions e Data Product Quality View Level 3 Imagery
=&asoo o FAQ - how to order ® Data Product Versioning MISR Browse Tool

) WETI?;::: E’Ic:::ual | Order Tips s s | |
Overview Detailed Theory: Tropical Cyclone Information

Tools: ° Obseryation Concept . otithm Theoretical Basis
] ) How to obtain MISR data (PPT) T seusnetEs
e Software for working with the data Workshon Presentations =
) . M OrKSnop Fresentations
e Orbit/Date Conversion

e LatTon to Path/Block Conversion

Terra Spacecraft Record




MISR Information —

Data Product Specification
=18 x|

'§) Adobe Reader - [DPS_v40_RevN[11.pdf]
181 %l

1 File Edit View Document Tools Window Help
2 — o0 K S - @ I3 E
Y Blsveacwy () @ § - | ©fse - @ DY @ten- ] > |t Adobe'Reader’l}i

= Options + X

(% Document Change Log

(% TBD List

[ Which Product Versions Does this [
® [ Table of Contents JPL D-13963, Revision N

(D% Acronym List

®= {3 1.0 MISR DATA PRODUCT SPECIF
1 2.0 MISR SCIENCE DATA PROCES

@ (3 3.0 MISR PRODUCTS: FILE FORM Earth Observing System

(% 4.0 MISR LEVEL 1A REFORMATTE

I Pages\lé Bookmarks

,, Multi-angle

Imaging

@ (% 9.0 MISR ANCILLARY PRODUCTS | MISR Spectro-
Radiometer

704 10.0 MISR LEVEL 3 COMPONENT
)4 11.0 MISR LEVEL 3 JOINT PRODUC
DY APPENDIX A: MISR GEOREGISTR:

Data Products Specifications

— Incorporating the Science Data Processing Interface Control Document

Mike Bull
Jason Matthews

Catherine Moroney
Mike Smyth

I Comments \l\ Attachments

[tacten) b bl | ©




MISR Information -

f_: MISR Level 3 Radiance Yersioning - Windows Internet Explorer

o -
Data PrOd Ct @ 4 I # http://eosweb larc.nasa.gov/PRODOCS /mist/ersion/pgel 2a. html zl | X Ib,uur

W dRe 4 MISR Level 3 Radiance Versioning | ,:I\ ~ R - = - |::7 Page ~ Gk To

Versioning

g LIMOSPHERIC MISR Level 3 Radiance Versioning
% DATA CENTER

Component Global Georectified Radiance Product (CGGRP) - Daily, Monthly, Quarterly,

Yearly products

Processing Status

Product File Name
Prefix

o Stage 3 Validated: 3 f
Data PI’OdU.CtS Stage 3 Validated: Component Global Georectified

MIL3DRD, MIL3MRD, MIL3QRD, and en AN Radiance Product
MIL3YRD MISR_AMI1_CGGRP

Current Quality Designations

MISR maturity level definitions | Quality Summary

Note: Level 3 is a summary of Level 1. This page covers changes to the Level 3 software itself for each product version, but vou should also consult
the L1B2 Versioning statement for changes to the Level 1 data being summarized.

Production Software Configuration/

Mot Start Date Product Impact

Quality Transition

Current |12/01/2007 | The entire mission is being reprocessed at this level.
F04_0025
Data Product Specification Rev Q.

Product contains a new filed "RCCM Cateregory Count". This new field is a histogram
summary of the Radiometric Camera-by-camera Cloud Mask (RCCM).

Detailed Product F02_0023|08/01/2007 | Data Product Specification Rev P.

History No user visible changes.
F02_0021|10/02/2006 | Data Product Specification Rev O.

No user visible changes.

F02_001912/01/2005 | Data Product Specification Rev N.

No user visible chanses other than changes in T.evel 1 data heing summarized (see T.1R2
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The Multi-angle Imaging SpectroRadiometer (MISR) was successfully launched into sun-synchronous polar orbit aboard Terra, NASA's first Earth Observing System (EOS)
spacecraft, on December 18, 1999, MISR measurements are designed to improve our understanding of the Earth's environment and climate. Viewing the sunlit Earth
simultaneously at nine widely-spaced angles, MISR prowides radiometrically and geometrically calibrated images in four spectral bands at each of the angles. Spatial sampling of
275 and 1100 meters 1s provided on a global basis. The MISRE FAQ and Observation Concept have more details about the MISE instrument. A1l MISR data products are
available in HDF-EOS format, and select products are avatlable in netCDF format.

Notices, e MISR Wildfire Plume Data - additional data added for North America 2004 ® Join MISE News List

Features, and e Featured MISR Article: Exploring links between atmospheric aerosols, climate change, and ultraviolet rays e MISE Home Page
Latest News: e Featured MISR Imagery: Satellites Track Human Exposure to Fine Particle Pollution o MISE publications

Obtaiming Data and Tools Documentation Relevant Links

* Available Data Products Introductory Material - Data Product Details:

e MISR Order and Customization New Users Start Here:
Tool

e Data Pool

e WIST Order Tool

o User's Manual | Order Tips

¢ Data Product Content (DP S jetelpy- ¢ View A1l Imagery
e Frequently Asked Questions e Data Product Quality ———— ¢ iew Level 3 Imagery

o FAQ - how to order ® Data Product Versioning e MISR Browse Tool

Project Handbook ' .
Overview Detailed Theory: ® Tropical Cyclone Information

Tools: ¢ Obseryatxon ol * orithm Theoretical Basts e Terra Spacecraft Record
. _ How to obtain MISE. data (PPT) Dociitients
e Software for working with the data =

- . Workshop Presentations
e Orbit/Date Conversion
e LatTon to Path/Block Conversion




/f MISR Imagery and Articles - Windows Internet Explorer - O] x|
@@ v IQ http: //eosweb.larc.nasa.qov/PRODOCS /misr/imagery. html j 2l X Ilfi oogle L\~

94 4 ) MISR Imagery and Aicles | | - - (b v - >Page v < Tools v

% DATA CENTER

{4 AIVOSPHERIC MISR Imagery and Articles MIS R’;

Search |

Image Gallery Illustrations of MISR instrument viewing the earth:

1| View images by: MOV version [13.9 mb]

MPEG version [4.1 mb])

o thumbnails MISR's nine cameras (MOV version [0.8 mb])
o index Plugins for viewing

e map

- . 3 .
3D glasses for viewing stereo images

Level 3 Imagery Visualization of select parameters available in the MISR Level 3 global data products

Field Campaigns Imagery supporting field campaigns, intensive research studies

MISR Browse Tool Easy access to ellipsoid projected true-color images for each camera reduced to 2.2 km resolution

Time series of MISR browse images for the continental United States (January 2003 - February 2004) and for

Browse Aflas specific field experiments

SR o Measuring the health effects of the World Trade Center disaster
m;\ Featured Articles o Exploring links between atmospheric aerosols. climate change. and ultraviolet ravs
S

MISR Information | MISR Site Map | ASDC Home Page | Questions/Feedback

Responsible NASA Official: John M. Kusterer

Site Administration/Help: NASA Langley ASDC User Services (larc@eos.nasa gov)
[Privacy Policv and Important Notices]

Last Updated: Mon Mar 16 15:21:38 EDT 2009




MI SR Level 3 Imagery _ |s Level 3 Aerosol - Netscape | _(0]x]
&) | & MISR Level 3 Aerosal

I>m

Vlews Of 4 ATMOSPHERIC
Op tical Dep th example SN MISR lLevel 3 Aerosol M[b'lﬂ

MISR Level 3 I y: Overview | Products | View Data | Download Data

NEW: Select " View Type" of " Globe" to view data as a 3D globe. Select "Flat
Map" to view as a traditional map. The 3D globe requires the free Java
and Java 3D libraries, see Help with Globe for details.

Input version for data being viewed: FOE_0016

Print Image Or Download Type ||
tint [—El ownloa e
Download Data L | [FoF -] [ Dovniosd| LFela |

Optical Depth \

Optical depth April 2005 FG2_0014
Summarizes L2 AS AEROSOL, RegheanSpectralOclDepth field FO8 0018, 0.5 deg res

aegang/pue’|

NuEBIpEY

Optical depth
00 01 02 03 04 05 06 07 08 09 1.0

Image Selection &
Animation Control

Animate | Stop | Pause | Slower | Default Speed | Faster | Advanced Options |

Tear 2005 ~| Month/Season | April ~| Previous | Next
View Type |Flatmap =] View Image Size | Small 'I

* Level 3 data contain a range of Level 1 and Level 2 versions.
* Before using MISR Data products, please read the documentation including Data
Quality and Versioning statements available from the MISE data table.

Map Display

4]




How to Order —
MISR Order and Customization Tool
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Features, and e Featured MISR Article: Exploring links between atmospheric aerosols, climate change, and ultraviolet rays e MISE Home Page
Latest News: e Featured MISR Imagery: Satellites Track Human Exposure to Fine Particle Pollution o MISE publications

| |
Obtaiming Data and Tools I Documentation Relevant Links

¢ Available Data Products lntroductory Iateral - Data Product Detals:

¢ MISR Order and Customization «mmtmmmmmmepmempmm, + [Tq,q: o Data Product Content (DPS)
Tool

e Data Pool
o WIST Order Tool
o User's Manual | Order Tips

View All Imagery
e Frequently Asked Questions e Data Product Quality View Level 3 Imagery
o FAQ - how to order ® Data Product Versioning MISR Browse Tool

Project Handbook ' .
Overview Detailed Theory: Tropical Cyclone Information

Tools: ° Obseryation Concept . otithm Theoretical Basis
] ) How to obtain MISR data (PPT) T seusnetEs
e Software for working with the data Workshon Presentations =
) . M OrKSnop Fresentations
e Orbit/Date Conversion

e LatTon to Path/Block Conversion

Terra Spacecraft Record




MISR Order and Customization Tool

Simple & Intuitive Order Interface

1JMISR Order and Customization Tool - Opera
File Edit ‘iew Bookmarks ‘Widgets Tools Help

» L9 "0} a http: /10dup05.larc. nasa.gov/MISR /cgi-bin/MISR /main.cgi

4 ATMOSPHERIC ) ..
W SGENCE MISR Order and Customization Tool Am51<5?

Welcome to the MISR Order Tool
(Version 4.7.1)

Username: guest
Password:

Login |

Note: If you do not have an account,
please use the name ‘guest’ Obtain account.
Edit Profile. Retrieve login and password.

This tool was tested on the following systems and browsers:
Operating System Browsers Supported Not Supported

Windows 2000, XP Internet Explorer 6, Netscape 8 and 7.2, Firefox 1.5, Opera 8.5, Mozilla 1.7
Mac O3S X Netscape 7.2 Safari
1 Mozilla, Firefox

MISR Information | MISR FAQ | ASDC Home Page | Questions/Feedback

Responsible NASA Qfficial: Johm M. Kusterer

v

B B~ Q100 v




Order Tool -
Search

Refine Data Products
By Discipline

Select File Version

- [Of ]
j A If:w:r* R~

| 20 v B - v Page v (G Todks v 7

/2 MISR Order and Customization Tool - Windows Internet Explorer

@ \ v Ig http: //10dup05.larc.nasa.gov/MISR /cgi-bin/MISR /main.cai

u\i e jé MISR Order and Customization Tool

-

-4 SCIENCE
% DATA CENTER

{ ¢ MISR Product Selection and Search MIS jq

| New Search | View Cart/Submit Order |

Step 1: Select Data Products

Refine the Data Products list by selecting one or more of the following:
€ Aerosol € Cloud ¢ Land/Surface © Radiance
€ Top of Atmosphere Albedo ' Images
€ Supporting Products ¢ Engineering ' All
Refine Data Products List |

Data Products (Full Name - ESDT Name) MISR Browse Tool
MISR Level 1B2 Ellipsoid Data-MI1B2E

MISR Level 1B2 Terrain Data-MI1B2T

MISR Browse data-MISBR

MISR Level 2 Aerosol parameters-MIL2ASAE

MISR Level 2 FIRSTLOOK Aerosol parameters-MIL2ASAF

MISR Level 2 Land Surface parameters-MIL2ASLS

MISR Level 2 FIRSTLOOK Surface parameters-MIL2ASLF

MISR Level 2 TOA/Cloud Albedo parameters-MIL2ZTCAL

MISR Level 2 FIRSTLOOK TOA/Cloud Albedo parameters-MILZTCAF
MISR Level 2 TOA/Cloud Classifier parameters-MIL2TCCL

MISR Level 2 FIRSTLOOK TOA/Cloud Classifier parameters-MIL2ZTCCF

€ Return all file versions
@ Return only latest file version

Step 2a: Select at least one of the following Search Criteria

Continued next slide




{2 MISR Order and Customization Tool - Windows Internet Explorer

A~

@ )~ |c‘_ htlp://IUdupUﬁIarcAnasa.gov/MISH!cgi-bin/M[Sj 264 12,8 |,:w gle 2|
Order Tool - & — B - ) < B~ e @ Tk
L gaf @ MISR Order and Customization Tool | v B - = v -k Page v (O Tools -

Step 2a: Select at least one of the following Search Criteria =

" Temporal Search @
Search type: @ Date/Time ¢ Day of Year/Time ¢ Orbit
Valid for dates greater than February 23, 2000.
Start time: |Feb x| [14 x| [2009 =] [00:00:00 ¥|
End time: |Feb x| [15 | [2009 =] |23:59:59 =]
Select Search Criteria I Spatial Search o

2 Search type: * Map ¢ Geographic Bounds ¢ Path
Temporal and/or Spatial L

|90.U N

|130.0 W |180.D E

90.0 3

Zoora In | Zoora Out |

Optional Camera

Step 2b: Select Optional Search Criteria
Search

[T Camera @

Arrangement of Cameras

4« |

SearCh Search | Reset | _ILI
>




Order Tool —
Search Results

1 Data Product, for 1 day,
over Australia,
& latest File Version

Select Products to Display

/2 MISR Order and Customization Tool - Windows Internet Explorer

R ) v €] e AdupS arc nasa goviMISR /egibinMISR/ 2 | 49 | X | {Goodle P

4 @ @ MISR Order and Customization Tool | | %0 v B - v Page v (i Tooks e T

4 ATMOSPHERIC /
</ o MISR Search Results -”“51\q

¥ DATA CENTER

| New Search | View Cart/Submit Order |

Results contain 2 files.

Step 3: Select Data Products to Display

Customizable Data Products:
Data Product File Count
" MISR Level-1B2 Global Mode Terrain-projected Radiance - MI1B2T 2

Display Selected Customizable Data Products

=




O rder TO O 1 - {2 ISR Order and Customization Tool - Windows Internet Explorer 19 [=] B3

e

@ v IE‘ http:#/10dup05.larc. nasa.gov/MISR/cgi-bin/MISR /main. cgi?clearAIlSe!ectionsRes:]&sEsdt:MHBZT&MHBZT_count=2&limilSuj Y4l lﬂ'f ale P

W0 @0 @ MISR Order and Customization Tal 2 v B - = v b Page v (O Tooks v

Search Results |

g LTUTHRC MISR Search Results - fq .
1 %

% DATA CENTER

New Search | Current Search | View Cart/Submit Order

Found 2 files. This page (1) displays 1 to 2

Step 4: Select Files to Order

(Sort results by column heading)

Stop Version

Filename Orbit Path D

Select Files to order &/or :_ Date

2009-02-
r 2009-02

7 5 7 2 2 2
customize MISR_AMI_GRP_TERRAIN GM_P102 0048736 AA F03_0024.hdf 31_41_00 e e beb okt

Camera ESDT

2009-02-
16 . 48750 93 24 AA MI1B2T
00:45:00

_
MISR_AM1_GRP_TERRAIN_GM_P093_0048750_AA_F03_0024 hdf

Select All Files Clear All Selections

"Select All Files" and "Clear All Selections" applies across the entive search results.)

Save this search

Search Results Page: 1
Save this search as: I Save Search
Step 5: Add Files in Cart

Order Selected ﬁles OI‘ FAQ: What is custoxlﬁ%adon7 . .
. Subset/Customize Selected Files | OR  AddFiles to Cart
subset/customize




Order Tool —
Customization

Select files to customize

f,‘ MISR Order and Customization Tool - Windows Internet Explorer

@ | v | http://10dup05 larc.nasa. gov/MISR/cgibin/MISF /main.cgi

j A I,l]];\‘?

W& 9a¢ @ MISR Order and Customization Tool I

})v

»
- Page v © Tools

4 (IMOSPHERC MISR Product Customization
% DATA CENTER

-

;'V[[SI(E ;

| New Search | Cutrent Search | View Cart/Submit Order |

No Saved Customizations were found using the provided user login.
Step 6. Select Files to Customize

Files

MISR_AM1 GRP_TERRAIN GM P102 0048736 AA F03 0024.hdf

Select Customization Options

Step 7a. Subset Files (decreases file size)

" Parameter Subset

Continued next slide




Order Tool —
Customization

Select Parameter

Select Region

Select Date(s)

Add lat/lon layers
Unpack/Unscale

Step 7a. Subset Files (decreases file size)

[T Parameter Subset

Data Products Specifications

Select Grid(s) - (Available Resolutions)
NIRBand - (275 meters, 1.1 kilometers)
RedBand - (275 meters)

GreenBand - (275 meters, 1.1 kilometers)
BlueBand - (275 meters, 1.1 kilometers) x|

-~

List Parameters for Grid(s) |

" Spatial Subset

Subset type: ¢ Block * Map ¢ Geographic Bounds

3 ‘--

IQD.D N

|180.0 W |180.0 E
90.0 %

Zoor In | Zoora Out |

[” Temporal Subset

Subset type: ¢ Time

Valid for dates greater than February 23, 2000.
_ [Feb =] |17 =] | 2009 =]
Start time:
T Hour: [00 =] Min: |00 =] Sec: [00 =]
_ [Feb =] |17 =] | 2009 =]
End time:
" Hour: [00 =] Min: |00 =] Sec: [00 =]
Step 7b. Add fields to output (increases file size)

[" Add Latitude Longitude Layers to output
[~ Unpack and unscale all applicable fields

Some parameters are packed and scaled to reduce file size. This option expands

Continued next slide




Order Tool —
Customization

Output format

Save Customization

Submit

™ Temporal Subset

Subset type: © Time
Valid for dates greater than February 23, 2000.

[Feb =] |17 =] | 2009 =]

Start time: Howr: |00 x| Min: |00 ] Sec: IEID 'I

[Feb =|[17 =] [2009 =]

End time: e IUD j Min: IDU j Sec: lﬂ

Step 7b. Add fields to output (increases file size)

™ Add Latitude Longitude Layers to output

™ Unpack and unscale all applicable fields

Some parameters are packed and scaled to reduce file size. This option expands
packed data values and converts (unscales) them to floating point values.

Output Formats

& HDF-EOS stacked-block grid (original)
' HDF-EOS conventional grid

T WMODIS-like file names
EFAQ: What 15 the Space Oblique Mercator (SOM) projection?
FAQ: What 15 stacked-block format? What 15 conventional format?

FAQ: Lattudellongitude implications for reformatted data.

Save custormization as: |

Add Customized Files to Cart | Reset |

Clicking "Add Customized Files to Cart" returns you to this page for additional
customization. To view your cart or perform a new search, use the links at the top of

this page.

@// Responsible NASA Qfficial: Jokhm M. Kusterer




Order Tool —
Review & Order

Review Orders

Select Delivery
Method

‘ 4 NASA Langley Atmospheric Science Dat... J | | MISR Order and Customization T_ &3 4 NASA

Step 1: Review Your Orders

Delete Order Details Customization Details

[ View View [ Remove Customization

Update Cart |

Step 2: Select Your Delivery Method

Delivery method: [FTP Pushi~

FTP Push Deﬁveq%

Hostname: |

Userld:

|
Password: |
|

Remote Directory:

Order Label {optional):

Submit Order |
Once you have submitted your order, you will receive ar email with further informatio

S~ ’ Done




Order Tool —

Request for Contact

=7 ’SC‘CTI'Eﬁ)CSEEHER'C Request for contact

9 DATA CENTER MISR

| New Search | View Cart/Submit Order |

The satisfaction of our customers with our services and the usefulness of our data holdings in a vatiety of applications are vital
indicators to NASA of our effectiveness as a Data Center. We would like to recieve permission for our User Services staff to
occasionally contact you to discuss your experiences with our Data Center and to allow us to gain insight into the usability of our data
holdings. If you are willing to have such contact, please select "OK" below.

[ Do Not Contact ]

MISE Information | MISR Tools | ASDC Home Page | Questions/Feedback




Order Tool —

Order Details

) Order Results - Mozilla Firefox
File Edit View History Bookmarks Tools Help

@ C ar | _] http: f/I0dup0S.larc.nasa.gov/MISR /cgi-bin/MISR fOrder Submit. cgi?subsession=9f3172edb20af6ca05c3

|2 Most Visited ’ Getting Started 5. | Latest Headlines

figl ATMOSPHERIC Order Submitted
S DATA CENTER

Youwr order number(s):

610809436
An email notification will be sent to kathleen L mason@nasa gov

We highly recommend that you review the Quality Sumtaries associated with the ordered data products.

To ensure we are meeting your data ordenng needs, please provide feedback on the new MISR Order and Customization Tool larc@eos.nasa. gov

| Mew Search |

MISE. Information [MISR Tools | ASDC Home Page | QuestionsiFeedback

/- Responsible NASA Qfficial: John M. Kusterer

Sife Adminisfrafion/Help: NASA Langley ASDC User Services (larc(@eos.nasa. gov).
[ Privacy Policy and Bupovtant Notices]
Last Update: March 25, 2009 14:37:34




Order Tool —

Order Confirmation

& MISR Order 610809436 notification. - Thunderbird
File Edit View Go Message Tools Help

% ./ ol @ ¢ 0 X 6 .
Get Mail Write  Address Book Reply  Reply &l Forward Tag Delete Junk Print
- Subject: MISR Order 610809436 notification.
From: ASDC User and Data Services <larc@eos.nasa.qov >
Date: 2:37 PM
To: "Mason, Kathleen L. (LARC-E301)[SCIENCE SYSTEMS AND APPLICATIONS INC]" <kathleen.|.mason@nasa.qov =
Cc: larc@eos.nasa.gov <larc@eos.nasa.qov>

This email notification lists the details of order 610809436
that you submitted through the MISR Order and Customization Tool. If you have cquestions regarding this order, please forward this
email along with your questions to:

NASA Langley Atmospheric Science Data Center
User and Data Services

E-mail: larc@eos.nasa.gov

Phone: (757) 864-8656

We highly recommmend that you review the Quality Summaries associated with the ordered data products,
http: //eosweb. larc.nasa. gov/PRODOCS /fmisr/Quality Summaries/misr qual stmts.html.

This order has 1 file(s)

Subset 1 :

ESDT(s)= MI1B2T

File(s):

ESDT | File | Pre-Customization Size

MI1B2T | MISR_AM1 GRP_TERRAIN GM_P102_0048736_AA FO3_0024.hdf | 111869536

EBlock selected:
Start: 45
End: 52
MinLat=-90.0
MinLon=-180.0
MaxLat=90.0
MaxLon=180.0
Format = HDF-EO0S stacked-block grid (original)
Media: FTPPull




Order Tool —

Order Pickup Notification

& Customized MISR Order 0610809436 - Thunderbird

File Edit View Go Message Tools Help

¢ |

v /

J
Get Mail Write  Address Book Reply
= Subject: Customized MISR Order 0610809436
From: ASDC User and Data Services <larc@eos.nasa.qov:

Reply-To: ASDC User and Data Services <larc@eos.nasa.qov>
Date:

+ To:

|} 5} A
Bt o) Al N

>
Reply all  Forward Tag Delete Junk.

Print

& Customized MISR Order 0610809436 - Thunderbird
File Edit Yiew Go Message Tools Help
& - ¥ \ ) L 1 - O/~ X
Get Mail Write  Address Book Reply  Reply Al Forward Tag Delete
=] Subject: Customized MISR Order 0610809436
From: ASDC User and Data Services <larc@eos.nasa.qov:

Reply-To: ASDC User and Data Services <larc@eos.nasa.qov>
Date: 2:51PM

A\
Junk

by

Print

+ To: "Mason, Kathleen L. {LARC-E301)[SCIENCE SYSTEMS AND APPLICATIONS INC]" <kathleen.|.mason@

Your MISR order 0610809436 is ready for pickup as instructed below.
If you have questions regarding this order, please forward this email
along with your cquestion to:

NASA Langley Atmospheric Science Data Center
User and Data Services

E-mail: larc@eos.nasa.gov

Phone: (757) 864-8656

USE OF OUR DATA:

Acknowledgements:

Then Langley ASDC data are used in a publication, we request the
following acknowledigment be included: These data were obtained
from the 'NASA Langley Research Center Atmospheric Sciences Data'
Center.

Reprints Please!

The Langley ASDC recquests a reprint of any published papers or reports
or a brief description of other uses (e.qd., posters, oral presentations,
etc.) of data that we have distributed. This will help us determine
the use of data that we distribute, which is helpful in optimizing
product development. It also helps us to keep our product related
references current.

MEDIA: Pull

ORDER ID: 0610809436

REQUEST ID: 0610811357

PROCESS DATE: Wed Mar 25 14:44:43 2009
USER STRING: guest_zWAlS-aXxKyNLPYKXxRhiQ
Download Instructions:

Your order will be awvailable for 72 hours.

MEDIA: Pull

ORDER ID: 0610809436

REQUEST ID: 0610811357

PROCESS DATE: Wed Mar 25 14:44:43 2009
USER STRING: guest zWAlS-aXxKyNLPYEXxRhiQ
Download Instructions:

Your order will be available for 72 hours.

ftp 1l0dup0S5.larc.nasa.gov

login: anonymous

password: [type your email address]

cd quest_zWAlS5-aXxKyNLPYEXxRhjQ

bin

prompt

get or myget [see filenames below] (Repeat as needed)
quit

Output Files:

Filename: MISR_AMl GRP_TERRAIN GM_Pl02_0048736_aA F03_0024.b45-52.hdf

Filesize:
Filename:
MISR_AM1 GRP_TERRAIN_GM_P102_0048736_Ak F03_0024.b45-52.hdf.MDS
Filesize: 94
Filename:
MISR_AM1 GRP_TERRAIN GM P102_0048736_Ak F03_0024.b45-52.hdf.met
Filesize: 12492
Filename:
MISR_AM1 GRP_TERRAIN_GM_P102_0048736_AA4 F03_0024.b45-52.hdf.met.MD5S
Filesize: 98

12675449

Total Size of Your Order: 12688133 bytes (12.1003465652466 Mbytes)
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MISR Data




@ MISR Data and Information =

& C G bk http:/eosweb. larc.nasa. govw/PRODOCS/misr/table_misr html

144 ATMOSPHERIC

0 CCENCE MISR Data and Information — [W
% DATA CENTER

| Search |

The Multi-angle Imaging SpectroRadiometer (MISR) was successfully launched mto sun-synchronous polar orbit aboard Terra, NASA's first Earth Observing System (EOS)
spacecraft, on December 18, 1998, MISR measurements are designed to improve our understanding of the Earth's environment and climate. Viewing the sunlit Earth
simultaneously at nine widely-spaced angles, MISR prowides radiometrically and geometrically calibrated images in four spectral bands at each of the angles. Spatial sampling of

275 and 1100 meters 1s provided on a global basis. The MISR FAQ and Observation Concept have more details about the MISR instrument. All MISR data products are
available in HDF-EOS format, and select products are available in netCDF format.

Notices, o MISR Wildfire Plume Data - additional data added for North America 2004
Features, and

Latest News:

e Join MISE News List
e MISR Home Page
o MISE publications

e Featured MISR Article: Exploring links between atmospheric aerosols, climate change, and ultrawiolet rays
e Featured MISR Imagery: Satellites Track Human Exposure to Fine Particle Pollution

Obtaining Data and Tools Documentation Relevant Links

* Available Data Products o Introductory Material - Data Product Details:
* ,?HSIR Qrder and Customization New Users Start Here: e Data Product Content (DPS) View All Tmagery
. Doj Pool e Frequently Asked Questions e Data Product Quality View Level 3 Imagery
. WaIgT OOO der Tool o FAQ - how to order e Data Product Versioning MISR Browse Tool
LEEL 00 ® Project Handbook
e Overview Detailed Theory: Tropical Cyclone Information
Tools: ° Mﬂ . otithm Theoretical Basis
) ) e How to obtain MISR data (PPT) Doourents
e Software for working with the data - tions et
o OrbitDate Conversion
e LatTon to Path/Block Conversion

o User's Manual | Order Tips

Terra Spacecraft Record




f_} Tools for Working with MISR Data Products - Windows Internet Explorer

@A v IE_ http: //eosweb.larc.nasa.gov/PRODOCS /misr/tools/misr_tools. html j 2l X Ilfu:u:u_][e L\~

~ \ \ »
0 ~ B - o= v > Page v (Of Tooks ~

'?A? ke & | Tools for Working with MISR Data Products | |

4 ATMOSPHERIC
-l SCIENCE
" DATA CENTER

Tools for Working with MISR Data Products

zVI[SK’,

Search |

Description

Data Products

(definitions)

Data Format

(definitions)

Software
Language

OrbitDate Conversion

Interactive interface for converting
dates to MISR Orbit number and
Orbit numbers to dates

N/A

N/A

Lat/Lon to Path/Block Conversion

Interactive interface for obtaining
MISR paths based on latitude and
longitude

MISR Browse Tool

Easy access to ellipsoid projected
true-color images for each camera
reduced to 2.2 km resolution

Browse

MISR INteractive eXplorer (MINX)

Interactive application for
visualizing Level 1B2 data and for
retrieving plume heights and wind
velocities from wildfire smoke,
volcanic and dust plumes

L1B2, GP_GMP and AGP
required;
TC_CLASSIFIERS and
AS_AEROSOL

recommended

Stacked-block

MISR Toolkit

Simplified programming interface
for Level 1B2, Level 2. and
Ancillary products

L1B2. L2, Ancillary

Stacked-block.
Conventional

mist view

Visualizes MISR TOA radiances.
aerosol, surface. and cloud data
products

Stacked-block

IDL. IDLVM

R antinec far aviracting data and

Stacl-ed_hlacl-
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@ MISR Data and Information =

& C G bk http:/eosweb. larc.nasa. govw/PRODOCS/misr/table_misr html

] ATMOSPHERIC MISR Data and Information ; q
MISR
% DATA CENTER

| Search |

The Multi-angle Imaging SpectroRadiometer (MISR) was successfully launched mto sun-synchronous polar orbit aboard Terra, NASA's first Earth Observing System (EOS)
spacecraft, on December 18, 1998, MISR measurements are designed to improve our understanding of the Earth's environment and climate. Viewing the sunlit Earth
simultaneously at nine widely-spaced angles, MISR prowides radiometrically and geometrically calibrated images in four spectral bands at each of the angles. Spatial sampling of

275 and 1100 meters 1s provided on a global basis. The MISR FAQ and Observation Concept have more details about the MISR instrument. All MISR data products are
available in HDF-EOS format, and select products are available in netCDF format.

Notices, o MISR Wildfire Plume Data - additional data added for North America 2004
Features, and

Latest News:

e Join MISE News List
e MISR Home Page
o MISE publications

e Featured MISR Article: Exploring links between atmospheric aerosols, climate change, and ultrawiolet rays
e Featured MISR Imagery: Satellites Track Human Exposure to Fine Particle Pollution

Obtaining Data and Tools Documentation Relevant Links

* Available Data Products o Introductory Material - Data Product Details:

* ,?HSIR Qrder and Customization New Users Start Here: e Data Product Content (DPS) o View All Tmagery

. D(;?a Pool e Frequently Asked Questions e Data Product Quali e View Level 3 Imagery
e WIST Order Tool o FAQ - how to order e Data Product Ver MISE Browse Tool

) . Project Handbook
© User's Manual | Order Tips Ciosrviens Detailed Theory: ¢ Tropical Cyclone Information

Tools: © Observation Concept e Algorith Theoretical Basis

How to obtain MISR. data (PP
e Software for working with the data Workshon Presentations EFD) Docurments
) . W OrKSNOp FIESENtations
o OrbitDate Conversion

e LatTon to Path/Block Conversion

e Terra Spacecraft Record




4 ATMOSPHERIC i
- ofl SCIENCE MISR Browse Tool Ml&l\’,

¥ DATA CENTER

The Multi-angle Imaging SpectroRadiometer (MISR) views the Earth like no other instrument. It obtains calibrated images in four spectral bands at
each of nine angles, providing new information for scientists studying the Earth.

The MISR instrument orbits the earth about 15 times each day recording data during the daylight portion of the orbit. The orbit number indicates the
number of revolutions or orbits since launch. There are 233 distinct orbits which are repeated every 16 days. Each of these 16 days is referred to as
a Data Day. The 233 repeating orbits are called paths. Each path is divided into 180 blocks. Since the paths overlap. near global coverage is
obtained in 9 days.

The nine MISR cameras are pointed at fixed angles. one viewing vertically downward (nadir or An) and four each viewing the forward and aftward
directions along the line of the orbit. The four cameras viewing forward are designated Af, Bf, Cf, and Df (the Af camera being closest to the
vertical,) while those viewing aftward are designated Aa, Ba, Ca, and Da.

The MISR Browse Tool allows easy access to images from the MISR instrument. The browse images are ellipsoid color images for each camera
and are available at two different resolutions. The default resolution is 4 4km. The image is enlarged to a 2.2km resolution by selecting "Full Size" on
the controls menu in the upper left corner of the Browse Tool. The MISR red, green and blue bands are used to create the color image, which has
been intentionally clipped and gamma-stretched to make cloud, ocean and land features visible.

Browse Tool - Javascript MUST be enabled in your browser.

Known Issues

MISR Path List and Maps bv Data Dav
Download browse images from the data pool: via FTP access | via web interface
o MISR Level 3 Imagery

MISR was built for NASA by the Jet Propulsion Laboratory in Pasadena, California. For more information on MISR and its mission, check out the
MISR Home Page. It is part of the Earth Observing System of NASA's Earth Science Enterprise. MISR was launched into a polar orbit around
Earth on 18 December 1999 onboard the Terra spacecraft. |




MISR Browse Tool

MISR Browse Tool

O < =) + | @ hup://10dupos.i MISR_BROWSE/ & ~ Q-
OO MISR Browse Tool { A allc](a](a] tp://100up0S Jarc.nasa Gov/MISR. Q

—— — i —— [0 MRy Sciflov Pythonv Amazon Wikipedia IMDB Netflx 28) Apple (106)v Astronomy= Mac= JpLv >
| < »||a Al|c||@]||a]|]+]| @nttp://10dupos.larc.nasa.gov/MISR_BROWSE/ a(Q-

| ATMOSPHERIC MISR Browse Tool
[0 MISRv Sciflov Pythonv Amazon Wikipedia IMDB Netflix (28)v Apple (106)v Astronomy= Mac= JPLv TiVov DAACv CSL » isamcgs MISR
DATA CENTER
4 ATMOSPHERIC MISR Browse Tool 7
SCIENCES MISR
DATA CENTER

Region Time Range MISR Home

. L 1 Step 1
| MISR Path Tool

- i ~ R Enter a path number (1 - 233) and a time range to obtain a list of orbits within the time range that
Multi-angle Imagi 4 FlEls

Path number:

Region Time Range MISR Home

Month Day Year Hour
Start Time: Mar 12000
MISR Region Selection Tool End Time: [Mar 2009

Get path info

Step 1

MISR Information | MISR FAQ | ASDC Home Page | Questions/Feedback

OO MISR Browse Tool M, Kusterer
(o er Services(larc@e0s.asa.goV)

[0 MISRv Scifov Pythonv Amazon Wikipedia IMDE Netflix 28)v Apple (106)v Astronomy= Mac= JPLv
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MISRView

I\

Version 5.3

requires iDL 6.3

» Maps path/orbit to time and date

» Assembles MISR blocks

* Reports Lat/Lon using the AGP

* Displays true color MISR imagery
» Can reproject MISR 1magery

* Requires IDL or IDL VM

e Perspective tool
 Band slider tool

* Scroll tool

* Vector overlay tool
 Reprojection tool

e Color / Contrast tools




MISRView — Main Menu

‘Source Data: > MISR - AirMISR

 Choose MISR Orbit “ Choose MISR Blocks

Date: ¥Feb _;ﬁj 2662 T s jﬁiJ;EiJ:EiJ

th 14¢
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:Cursor lat,lon: 58.3 , 00.

None Selected > ’ Cross—-track 1100m Along-track 1100m
Clear Active Plane Plane Display Options...
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NOT SET NOT SET

ANCILLARY 1 PLANE Il ANCILLARY 2 PLANE Il ANCILLARY 3 PLANE

NOT SET NOT SET NOT SET

||

Selection Parameters: Store Recall‘ Rotate |0.0 Deg. e Yiewen




MISRView — L1B2 imagery
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Introduction to the MISR Toolkit API

e The MISR Toolkit API provides simplified MISR data
access and geolocation functionality utilizing the
GCTP metadata, instead of an ancillary data set

lookup MISR Toolkit

(geolocated plane)

Abstract MISR “stacked block HDF-EOS grid” to a
geolocated SOM projected plane with blocks HDF-EOS?

assembled and fields unpacked and unscaled (erid/stacked block)

Reads all MISR ancillary, L1B2 and L2 products / \

HDF4 GCTP

There are no other tools available that simultaneously
make use of the GCTP geolocation metadata and are
aware of the MISR “stacked block™ format for all of
the MISR products




MISR Toolkit API Components (Partial List)

1.1) Region Selection 2.2) File/Grid/Field Query
MtkSetRegionByUlcLrc() MtkMakeFilename()
MtkSetRegionByLatLonExtent() MtkFindFileList()

MtkSetRegionByPathBlockRange() MtkFileToGridList()
MtkFileGridToFieldList()

1.2) Reading a Geolocated SOM plane
MitkReadData() 2.3) Coordinated Conversion
MtkReadRaw() MtkPathToProjParam()

MtkReadBlockRange() MtkLatL.onToBls()
. MtkBlsToLatLon()
1.3) SOM Plane Coordinate Query MitkSomXYToBls()

MtkLSToLatLon() MtkBlsToSomXY ()
MtkLatLonToLS() MtkLatLonToSomXY ()
MtKLSToSomXY() MtkSomXY ToLatLon()

MtkSomX YToL5() 2.4) Unit Conversion

1.4) Map Reprojection MtkDmsToDd()

TBD MtkDdToDms()
] MtkDdToRad
2.1) Orbit/Path Query M:kRad”?oIE)ldg

MtkLatLonToPathList() MtkDmsToRad()

MtkRegionToPathList() MtkRadToDms()
MtkTimeToOrbitPath()

Mtk TimeRangeToOrbitList() 2.5) Memory Management
MtkPathTimeRangeToOrbitList() MtkDataBufferAllocate()

MtkOrbitToPath() MtkDataBufferFree()




MISR Toolkit API Concept

Stacked Block SOM Plane Reprojected Map Plane

Resample

;/\A@

1) Select a geographic region of interest

3) Read a geolocated SOM plane from any number of MISR product files using
the selected region. The region will be “snapped” to the geolocated SOM
grid determined by the path number of the product

4) Query the coordinates of the SOM plane, mapping between plane line/
sample, SOM x/y, Latitude/Longitude and “stacked-block™ block, line,
sample

Note: Adjacent paths are actually separate SOM projections, SO a map re-projection
may be needed to compare between separate MISR paths




MISR Toolkit API Concept (cont.)

In addition to L1B2, L2 and Conventional MISR data access the MISR toolkit has
the ability to

» Perform coordinate conversions between lat/lon <->SOM x/y <-> line/sample <->
block/line/sample

 Inter-compare MISR data with other data sets geographically

* Query a MISR product file to retrieve such information as block range, file version,
file type, grid list, field list (including unpacked/unscaled fields), dimension list,
metadata, etc.

e Construct MISR filenames and search a directory tree for the file
* Convert between path, orbit and time range

* Determine which paths/orbits cross a particular geographic location or region
within a given time range




MISR Toolkit Platform and Language
Availability

Platforms and Languages Available (version 1.2.0)

e C library on Linux, Mac OS X and Windows XP

e IDL on all platforms via dynamically loadable library
e Python bindings for Linux, Mac OS X and Windows XP

Command line utilities on Linux and Mac OS X (Useful for scripting or
function usage examples)




Agenda

Background and terminology

Obtaining data, MISR browse tool and subsetting procedures
Data extraction and processing

Solving problems discussed in handout

Information about re-projection tools




MISR problem solving demo
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What are the coordinates of a pixel within the MISR
HDF-EOS “Stacked Block™ File Format?

Inside the HDF-EOS “stacked block grid” = (block, line, sample)
Convert (block, line, sample) <-> SOM (x,y)

— Requires several metadata values and some arithmetic.
Convert SOM (x,y) <-> Lat/Lon

— Requires use of GCTP map projection coordinate conversion
library in HDF-EOS distribution.

Units: Integral block, fractional line/sample; meters x/y; decimal
degrees Lat/Lon.

This process 1s described in the MISR Data Product Specification,
Appendix A. Also routines are provided in the MISR Toolkit.

Or simply look up the Lat/Lon of the corresponding block, line,
sample in the Ancillary Geographic Product (AGP) datasets (1.1km).




MISR Toolkit IDL example to convert to ENVI

pro convert2envi, filename, envifilename

path =0
status = mtk_file_to_path(filename, path)
if (status ne 0) then exit

status = mtk_file_to_blockrange(filename, start_block, end_block)
if (status ne 0) then exit

status = mtk_file_to_gridlist(filename, ngrid, gridlist)
if (status ne 0) then exit
gridname = gridlist[0]

status = mtk_file grid_to_fieldlist(filename, gridlist[igrid], nfield, fieldlist)
if (status ne 0) then exit

fieldname = fieldlist[0]

status = mtk_file grid_field to_dimlist(filename, gridname, fieldname, ndim, dimnames, dimsizes)
if (status ne 0) then exit

status = mtk_setregion_by_path_blockrange(path, start_block, end_block region)
if (status ne 0) then exit

status = mtk_readdata(filename, gridname, fieldname, region, databuf, mapinfo)
if (status ne 0) then exit

status = mtk_write_envi_file(envifilename, databuf, mapinfo, filename, gridname, fieldname)
if (status ne 0) then exit

end




MISR data loaded in ENVI preserving geolocation information

O = [BIX)| & avaitabte Banas List  [2)E)K) |
| File Options
: : ﬂ@d - @) RGE.mg

o R [RedBand:Red Equivalent Refle

o0 G [GreenBand:Green Equivalent F
B (BlueB and:Blue Equivalent Refle
Map Info

5 |G (GreenBand:Green Equivalent R
g |B[BlueBand:Blue Equivalent Refle

Dims | 2688 » 10752 (Byte) [BSA]
Load RGB | Display #1+

Disp #1 (1357.5152) Scm: R:161 G:181 B:175
Projection: Space Oblique Mercator & [MISR Path 37)
Map: 12960887.50E,777562.48N Meters

Daia: R:161 G:181 B:175




MISR SOM data reprojected to Geographic Lat/LLon using ENVI

& #1 (R:R (RedBand:Red Equivalent Refle... [= ]
File Overlay Enhance Tools Window

raphic
arp (R (RedBand:Red Equivaler
0 Warp (G (GreenBand:Green Equiv
1 Warp (B BlueBand:Blue Equivalet

nt Refle
N ralent F
O B [BlueBand:Blue Equivalent Refle

¢ p |Warmp (R (RedBand:Red Equivalen
g |Warp(G (GreenBand:Green Equiv
~ g |Warp (B [BlueBand:Blue Equivalen

Dims |6511 % 11064 (Byte] [BSO]
Load RGB isplay #2

Disp #2 (2252,5574) Scrn: R:117 G:120B:111
Projection: Geographic Lat/Lon

LL: 62°29'31.85"N, 98°32'54.59"w/

Data: R:117 G:120 B:111




< | + @ http:/ /www-misr.jpl.nasa.gov/

MISR Home

[0 3 Apple Google News MISR Projects JPLv Workshopv Mtk Docsv

N\"\§A Jet Propulsion Laboratory

California Institute of Technology

+ View the NASA Portal

MISSION GALLERY EDUCATION NEWS ABOUT US INTERNAL

Publications
Get Data

Field Campaigns
Terra Mission
Mystery Quiz
Ask a Question

Suggest an Image

A collection of Iceland volcanic plume data has been added
to the MISR Plume Height Project web site

NASA's MISR Tracks Massive Flooding in Pakistan

In late July 2010, flooding caused by heavy monsoon rains began
in several regions of Pakistan, including the Khyber Pakhtunkhwa,
Sindh, Punjab and parts of Baluchistan. According to the Associated
Press, the floods have affected about one-fifth of the country. Tens
of thousands of villages have been flooded, more than 1,500
people have been killed, and millions have been left homeless. The
floodwaters are not expected to fully recede before late August. >>
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World maps and
animations
Aerosols
Land surface
Top-of-atmosphere
Albedo
Radiance

3D globe
animations
(Reguires Java & Java 3D)
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Where on Earth...?
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