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Introduction

MODIS land product tiles (figure 1) are stored at the Land Processes Distributed Active Archive
Center (LP DAAC) in a standard 10 x 10 degree extent, Sinusoidal projection, and HDF-EOS
format. Based on needs expressed in user feedback to the LP DAAC, the MODIS reprojection
tool web interface (MRTWeb) was developed to provide enhanced, web-based discovery and
delivery services for MODIS land tiles archived in the LP DAAC. This guide covers the
MRTWeb 1.0 external beta release during the period June 2, 2008 to August 1, 2008.

Figure 1. A global representation of standard MODIS land product tiles.

MRTWeb 1.0 combines familiar capabilities of the USGS Global Visualization Viewer (GloVis)
and the downloadable MODIS Reprojection Tool (MRT). The MRTWeb interface combines and
modifies the pre-existing GloVis and MRT layouts into three main tabs: Selection, Process, and
Download. Functions available through these tabs allow the user to:

e Find/ Visualize / Select tiles of interest

e Choose bands or layers (Science Data Sets in HDF terminology) of interest

e Mosaic multiple adjacent tiles from same date (and subset to an area of interest if desired)

e Subset an area of interest from multiple dates of the same tile (time series extraction)

e Set projection (currently limited to Albers Equal Area, Geographic, Lambert Azimuthal,
Polar Stereographic, Sinusoidal, and UTM)

e Set resampling (currently limited to Nearest Neighbor, with native, 250-, 500-, and 1000-

meter griddings)

Choose output format (currently limited to HDF-EOS, GeoTiff, and Raw Binary)

Submit processing job(s) to LP DAAC

Monitor progress of processing job(s)

Download customized MODIS datasets and processing logs

Exit the interface and login later to check job status and/or download datasets



Submitted jobs are run with MRT 4.0 processing software across multiple servers at the LP
DAAC. Output datasets are staged on a job-specific ftp directory for user download. No media
options are available with MRTWeb.

The MRTWeb target audience is intermediate to expert users of MODIS land data. Knowledge
of MODIS land product characteristics and general image processing techniques is assumed.
MRTWeb is not intended as a method for acquiring very large volumes of data from the archive.
The scope of this document does not include detailed explanations of file formats, projection
considerations, or any of the underlying image processing concepts and code used in developing

the MRT 4.0 processing software. For more detail, users are referred to existing documentation:
http://lpdaac.usgs.gov/landdaac/tools/modis/info/MRT_Users Manual.pdf

Available Data

MRTWeb acts on a subset of the full LP DAAC MODIS land data archive that resides on
spinning disk (i.e., the LP DAAC data pool). The LP DAAC data pool is currently in transition.
MODIS collection 4 files have been removed, storage volumes are being added, and large
numbers of collection 5 files are being transferred to spinning disk from the tape archive. The
vast majority of collection 5 tiles will be available to MRTWeb in the near future (and prior to its
full public release). For the current MRTWeb 1.0 beta release, we have exposed a limited
temporal range (2007 — present) and product suite (table 1) from the current data pool holdings.

Spatial Temporal
Shortname MODIS Product Platform | Level | Resolution G pore
(m) ranularity
McD43B1 | BRDF/Albedo - Model Combined | 3 1000 16-day Composite
Parameters
MCD43B3 Albedo Combined 3 1000 16-day Composite
MCD43B4 Nadir BRDF- Adjusted Combined 3 1000 16-day Composite
Reflectance
MODO09A1 Surface Reflectance Bands 1-7 Terra 3 500 8-day Composite
mop11g1 | L@nd Surface Temperature / Terra 3 6000 Daily
Emissivity
MOD13A1 Vegetation Indices Terra 3 500 16-day Composite
MOD13A2 Vegetation Indices Terra 3 1000 16-day Composite
MOD14A1 Thermal Anomalies / Fire Terra 3 1000 Daily
MOD14A2 Thermal Anomalies / Fire Terra 3 1000 8-day Composite
MOD15A2 Leaf Area Index / fPAR Terra 4 1000 8-day Composite
MYDO09A1 Surface Reflectance Bands 1-7 Aqua 3 500 8-day Composite
MYD13A1 Vegetation Indices Aqua 3 500 16-day Composite
MYD13A2 Vegetation Indices Aqua 3 1000 16-day Composite
MYD14A1 Thermal Anomalies / Fire Aqua 3 1000 Daily
MYD14A2 Thermal Anomalies / Fire Aqua 3 1000 8-day Composite
Leaf Area Index / Fraction of
MYD15A2 Photosynthetically Active Aqua 4 1000 8-day Composite
Radiation

Table 1. MODIS products exposed from the LP DAAC data pool for MRTWeb 1.0 beta testing.




Getting Started

MRTWeb 1.0 is an external beta release. We thank those users who have agreed to participate in
testing this release and giving their feedback. Beta testers have been provided login and
password information, and can access MRTWeb from http://glovis.usgs.gov/mrtweb/ . Make
sure pop-ups are not blocked by your browser for this site.
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Select a collection, then click on the Global Locator Map to view satellite browse images in that area.

Use the MRTWeb entry point
Select Collection | MODIS Aqua =] [MYD09AT =] Viewlmages (glovis.usgs.gov/mrtweb) to
Lattude 555 Longiude 612 select a product (e.g. MODIS
Aqua MYDO09A1) and click on
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Uses Cases

Three use cases are provided to give users experience with important functions and components
of MRTWeb 1.0. Users are encouraged to follow the use cases in sequence and then apply the
knowledge gained to create their own customized processing jobs. Those already very familiar
with GloVis and MRT can skip the Use Cases, but should read the Further Guidelines for Beta
Testers section at the end of this document before proceeding.

Use Case 1: Select a cloud-free tile and change its format

The first use case assumes that the user is looking at the MODIS Aqua MYDO09A1 product for
Florida (as above).
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1.3 The MRTWeb GUI at Zoom Level x2 and all Map Layers selected. Notice that the
product (MYDO09A1), year (2008), Julian day (137 at this writing), tile coordinate (h10v06), and
version (005) of the most recent browse image are displayed in the status bar at the bottom of the
MRTWeb GUI. The status bar also gives the geographic coordinates of your cursor as you scan
across the browse image (e.g., over Miami).
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1.4 Click the Prev Scene button to browse back through time. Click the Next Scene button to
browse forward through time. Browse until you are looking at a relatively cloud-free MODIS
land product tile (e.g., MYD09A1.A2008129.h10v06.005).
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1.6 Click on the MYD09A1 check box in the band list to select all MYDO09A1 layers from
this tile for inclusion in the processing job. A check mark next to each layer indicates that

all bands and/or layers have all been selected for processing.
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1.7 Click on the Process Tab to change from the selection screen to the processing options

screen in the MRTWeb 1.0 GUI.
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1.8 Set the processing options as follows (and shown above):

e Set the processing type to Convert Format

Enter a name in the Job Name field (e.g., FloridaReformat).

°
o Leave the Spatial Subsetting parameters empty (the full tile extent will be processed)
[ ]

Set the Output File Type to GEOTIFF.

1.9 Click on the Process button to initiate the reformatting job on LP DAAC servers.
Click the OK button on the job notification pop-up message to acknowledge that the

processing job has been submitted.

Message

@ Job: FloridaReformat_MRT 1212272158772 submitted. Progress will be displayed shorthy.
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1.10 Click on the Download Tab to change from the processing options screen to the job
monitoring and download screen. The job status message will initially indicate that the
tile is moving from the Data Pool to the staging area. As soon as the tile is staged and
reformatting begins, the status bar will begin showing the progress of your job. When the
job has completed, click the Download button to spawn an FTP directory viewer.
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mrtwebftp.cr.usgs.gov

To view this FTP site in Windows Explorer, click Page. and then click Open FTP Site in Windows Explorer.

Up to higher level directory

05/31/2008 05:17FM 57,516,260 MYDOSA1L 9.h10v06.00 8
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05/31/2008 05:17FM 421 ImpParamFloridaReformat MRT1212272158772_1 171730.prm

1.11 Download the individual .tif files from the FTP directory to a directory on your
local file system. The standard HDF file used in your processing job is available as well,
but you do not have to download it. The MRT 4.0 log and parameter files are also
available for download. You can download these text files to capture a record of your
processing job.

A grayscale image of MYD09A1.4A2008129 1.sur refl b0l.tif (an output band file from this
use case) is shown in figure 2 below. The native tile extent and projection have not been
altered, only the file format has been changed.



Figure 2. A grayscale image of MYD09A41.A2008129 1.sur refl b01l.tif.



Use Case 2: Extract a one-year time series, including elimination of
unwanted layers, reprojection, spatial subsetting, and reformatting.
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2.2 Use the Product drop-down menu on the main toolbar to select the MOD15A2
product. Click Yes on the confirmation pop-up to clear your scene list and display
the MOD15A2 browse. The scene list will be cleared anytime you switch products.
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2.4 Use the Time Series controls to select and add one
year of MOD15A2 tiles to the scene list. Set time
series Start month/year to Jan/2007 and End
month/year to Dec/2007. Click Add All and all
tiles from 2007 will be added to the scene list.
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2.5 Click on the check box for Lai_1km and FparLai_QC in the band list to select only the
Leaf Area Index and main Quality Control layers for this product. A check mark indicates
that the layers of interest have been selected for processing.
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2.6 Click on the Process Tab to change from the selection screen to the processing options
screen in the MRTWeb 1.0 GUL
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2.7 Set the processing options as follows (and shown above):

Enter -0.5, -49.5 (Lat/Long) for the Upper Left and -2.5, -47.5 (Lat/Long) for the
Lower Right spatial subset to define a 2 degree by 2 degree area of interest.
Set the Resampling options to Nearest Neighbor and Native Pixel Size

Click on the Process button to initiate the processing job on LP DAAC servers. Click
the OK button on the job notification pop-up message to acknowledge that the

e Set the Processing Type to Reproject.
e Enter a name in the Job Name field (e.g., Belem2007).
e Set the Spatial Subset Input Lat/Long
[ ]
[ ]
e Leave output file type set to GEOTIFF.
[ ]
processing job has been submitted.
Message

x|

@ Job: Belem2007 _MRT1212277846911 submitted. Progress will be displayed shorthy.
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2.8 Click on the Download Tab to change from the processing options screen to the job
monitoring and download screen. The job status message will initially indicate that the
tiles are moving from the Data Pool to the staging area. As soon as the tiles are staged and
processing begins, the status bar will begin showing the progress of your job. When the
job has completed, click the Download button to spawn an FTP directory viewer.
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Edit:
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05/31/2008 06:52PM 3,588,613 MODISRZ. 9.h13v09.C Securby Repaort
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2.9 Download the individual .tif files from the FTP directory to a directory on your local
file system. Using the browser controls to open the directory as an FTP Site can facilitate
downloading by making multiple file drag-and-drop capabilities available (as seen below).
The standard HDF files used in your processing job are also staged, but you do not have to
download them. The MRT 4.0 log and parameter files may be downloaded to capture a
record of your processing job.



nrtwebftp.cr.usgs.gov/jobpull/BelemZ007_MRT1212277646911) - - | Dlil

Microsa

File Edit View Favorites Tools Help | -!'
OBack - d - /JSearch i Folders | =" Ly x n | -
fddress |_E§_I i fimrbwebFtp. cr Usgs . gov/jobpul/Belem2007_MRT1212277846a11] | Go

Mame = | Size I Type | AI
MOD15AZ,A2007329,h13+09,005, 2007344214935, hdf 2,76 MB HDF File
Bl MOD 1542, 42007337 .h13v09.005, 20073470921 18, hdf 3.19MB  HDF File
MOD15A2Z,A2007345,h13+09,005, 20073601 05932, hdf 3.25MB HDF File
| MOD15AZ, A2007353,h1309,005, 20073631 25612, hdf 3.26MB HDF File
=l MOD1542. 42007 361.h13v09,005. 2005007024534 . hdf 3.04 MEB HDF File J

58.5KE TIFFile
58.5KE TIFFile
58.5KE TIFFile
58.5KE TIFFile
58.5KE TIFFile
58.5KE TIFFile
58.5KE TIFFile
58.5KE TIFFile
58.5KE TIFFile
58.5KE TIFFile
58.5KE TIFFile
58.5KE TIFFile
S8.5KE TIF File

S8.5KE TIF File

S8.5KE TIF File

Copy S8.5KB TIF File

Faste 58.5KE TIFFile

Delete S8.5KE TIF File

Rename S8.5KE TIF File

_AZ00 __:1_1|_ _tkm S8.5KE TIF File

MODISAZ _AZ007089_11, FparLal QCt Praperties 58.5KE  TIF File
R racrt e cermm e e el =l
Copies the selected items to this computer. A

A grayscale image of MOD015A42.A2007 1.Lai_1km.tif (the first time series date subsetted
from the LAI layer in this use case) is shown in figure 3. The subset corresponds to the two by
two degree extent specified and is reprojected to geographic.

Flgure 3.A grayscale 1mage of MODO] 5A2 A2007 1.Lai_Ikm.tif-



Use Case 3: Create a multi-tile mosaic, including elimination of unwanted
layers, reprojection, spatial subsetting, and reformatting

MOD15A2 {LAI Browse)- USGS MODIS Reprojection Too

Product Zoom MapLayers Tools Help 3.1 Click the Selection Tab to change

I :g) Selecton ;aﬁ Process " = Download ‘ from the download screen back to the
2 — selection screen.

‘ Ef“"r [Selection] I

MOD15AZ {LAI Browse)- USGS MODIS Reprojection Tool Web Interface (MRTWeb)

Product | foom Map Layers Tools Help
LRBigm D "j}‘:\ Process |/ = Download ‘

MODIS Terra F| Data Descriptions

=10l ]

[ MODO9A1 ]
[J MOD11B1 {Day Browse)
2 [ MOD11B1 (Night Browse) = "Cayenne
0 MOD 1341 {(EV1 Browse) % ( ;
8 [0 MOD1341 (NDV1 Browse) )

[0 MOD13A2 (EV1 Browse) EODISJTerra Yegetation Indices 16-Day L3 Global 500m SIM Grid EVI
Time Series [T MOD13A2 (NDV] Browse)

Start E I MOD 1441

T MOD 1442 D

End |D
n ' | 0 MOD15A2 (FPAR Browse) e .
. Belem
¥ MOD15A2 (LAl Browse) P
flay Go =
1 MCD43B1 :l Wijer. W S
Prev Scg - MCD43B3 == Fortaleza
| [ MCD43B4 | I
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E This will remove all tems from your scene list, continue?

3.2 Use the Product drop-down menu on the main toolbar to select the MOD13A1
product (EVI browse). Click Yes on the confirmation pop-up to clear your scene
list and display the MOD15A2 browse. The scene list will be cleared anytime you
switch products.

MOD13A1 (EYI Browse)- USGS MODIS Reprojection Tool

Product Zoom MapLayers Tools Help

i . . —
| @ socton [ i process | 9 vownioa | 3.3 Use the Locator Controls to navigate to
Locator Madagascar. The slider bars reorient the locator
map. Clicking on Madagascar sets the browse

i
E| viewer to that location.

4 T [

Time Series




MOD13A1 {E¥YI Browse)- USGS MODIS Reprojection To

Brocuct Y Map Lavers Tooks Helo 3.4 Use the Zoom drop-down on the main
' ’/ ; toolbar to zoom out (x1). This will show a
group of nine browse images for the product of

interest.
M=)

Time Series

Start |Jan |V||ZUUT |V|-
-ﬂ.ddml

End  [Dec v ||z007 |+]

MOD13A1 (E¥YI Browse)- USGS MODIS Reprajection Tool

Product Z Map L. Tools | Hel .

S o T 008 tew 3.5 Use the Tools drop-down on the main
%) selection | 34, Prod Brint-. Eil-F ; S :

f @ Vs - o toolbar to bring up the Search Limits dialog
Locator | searchLimits... box.

% ¥ Tool Tips %

=

set Search Limits x|

Start Year: 2007 |«

End Year: 2007 | ¥

3.6 Set and Apply Search Limits. This function
constrains viewable browse images to the limits
set by the user. In this case, set Start and End
year to 2007 and Start and End Month to Dec.

Start Month:|Dec -

End Month: |Dec hd

Max Cloud: 100% |
Data Version:|005

[] Show only scenes inthe scene list
18 scenes available

Ok Clear |  Apply [\ﬂ Cancel




. MDD13A1 (EVIB ) rojection To o [ S
Product Zoom MapLlayers Tools Help

KN

Time Series

Start iJan |vi

End  |Dec v

Dec v |2007 :v| Go

|
Prev Scene |

MOD 1341 (EV1 Browse) List

hAOD 241 42007253 h22y10.005
hAODA 34 AZ00T253 h22v11.005
hAODA 341 AZO0T353 h21v11.005

Add Delete
[] 03 MODA 341 (B Browse)
] [ 500m 16 days MOV

—

3.7 Double-click on one of the tiles covering Madagascar. The tile is added to the scene
list. Repeat until the three tiles shown above have been added to the scene list.
Confirm that all tiles are from the same date. MRTWeb will automatically mosaic
multiple tiles in the scene list as long as they are from the same date.

¥l £ MOD1 341 (EV Browse)
[] [ s00m 16 days MDWI
[ 500m 16 days Evl
[ 500 16 davs ¥ Quality|
500 16 days red reflectance
] [ 500m 16 days NIR reflectance
| D A00mM 16 days blue reflectance

] [ s00rm 16 days MIR reflectance
1™ & 16 dawe vicw Tanith anola

3.8 Click on the check box for 500m 16
days EVI and 500m 16 days VI Quality in
the band list to select only the Enhanced
Vegetation Index and main Quality layer for
this product. A check mark indicates that
the layers of interest have been selected for
processing.

1% Limits: Dec, 2007 MOD1 341 AZ007353.h21w11.005




MOD13A1 (EVI Browse)- USGS MODIS Reprojection Tool Web Interfa eb) - ol x|
Product Zoom MapLayers Tools Help

0 Selection %Pmcess

Processing Type

oo [+

v‘; Download

Job Name
|Madnﬂos | {use onhy alphanumeric characters)
Spatial Subset
|Input LatLong | v | Upper Left
115 | |42 |
Latitude Longitude
l-26.5 | |51 |
Lower Right
Resampling
Type Pixel Size
|Nearest MHeighbor |V| |Natiue |V| pixzels
Projection
|Geugraphic | - | Datum
Output

File Type | GEOTIFF v

3.9 Set the processing options as follows (and shown above):

Enter -11.5, 42 (Lat/Long) for the Upper Left and -26.5, 51 (Lat/Long) for the Lower
Right spatial subset to define a 15 degree by 11 degree area of interest.
Set the Resampling options to Nearest Neighbor and Native Pixel Size

Click on the Process button to initiate the processing job on LP DAAC servers. Click
the OK button on the job notification pop-up message to acknowledge that the

e Set the Processing Type to Reproject.
e Enter a name in the Job Name field (e.g., MadMos).
e Set the Spatial Subset Input Lat/Long
[ ]
[ ]
e Leave output file type set to GEOTIFF.
[ ]
processing job has been submitted.
Message

x|

@ Job: MadMos_MRT 1212276878013 submitted. Progress will be displayed shorthy.




MOD13A1 (E¥I Browse)- USGS MODIS Reprojection Tool Web Interface (MRTWeb)

Product foom MapLayers Tools Help

( '@ Selection (;r/?: [FTOEEEE ('

_\"- Download ‘

=10l ]

Job MadMos_MRT 1212276878013

Job Status: COMPLETE

| Delete || Duwnluad%

3.10 Click on the Download Tab to change from the processing options screen to the job
monitoring and download screen. The job status message will initially indicate that the
tiles are moving from the Data Pool to the staging area. As soon as the tiles are staged
and processing begins, the status bar will begin showing the progress of your job. When
the job has completed, click the Download button to spawn an FTP directory viewer.

{,'-‘ FTP directory fjobpull/MadMos_MRT1212276878013 at mrtwebftp.cr.usgs.goy - Windows Inter

=10l

—
A T |g Ftp:ffmrbwebftp, cr usgs.govjobpullfMadMos_MRTL1Z212276578013

j || X IGoogIe |-

Sonaae B &

'ﬂ? dhe :‘é FTP directory fjobpulliMadMos_MRT121 2276578013 a...

| 12?7 - & - o= - I-_;‘,"Page - <”r Tools ~

mrtwebftp.cr.usgs.gov

To view this FTP site in Windows Explorer,

FTP directory /jobpull/MadMos_MRT1212276878013 at

click Page, and then click Open FTP Site in Windows Explorer.

=
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3.11 Download the individual .tif files from the FTP directory to a directory on your
local file system. The standard HDF files used in your processing job are available as
well, but you do not have to download them. The MRT 4.0 log and parameter files are

also available for download. You can download these text files to capture a record of your

processing job.

A grayscale image of MODI13A41 A2007353 1.500m_16 days EVILtif

(an output EVI file from this use case) is shown in figure 4 below. The mosaic corresponds to

the 15 by 11 degree extent specified and is reprojected to geographic.



Figure 3. A grayscale image of MOD13A1 A2007353 1.500m_16 days EVItif.



Further Guidelines for Beta Testers

. Make sure pop-ups are not blocked by your browser before using MRTWeb.

ATTENTION

performance and create very large output files for download. Users are encouraged to
experiment with job sizes and provide feedback during the beta test. However, consider
the following as initial guidelines for constraining your processing jobs:

. Selecting very large numbers of tiles per processing job may slow processing

o Select up to a maximum of about 50 tiles for large area (i.e., continental) mosaicks
o For within-tile time series extraction, select up to a maximum of about:
o Two months of daily data (~60 tiles)
o One year of 8-day composite data (~50 tiles)
o Two years of 16-day composite data (~50 tiles)
o Four years of monthly data (~50 tiles)
o If outputting any large processing jobs in HDF format, select and process one band of interest
at a time to avoid creating large multi-band files.

are submitted for processing. Multiple tiles of the same date will be mosaicked
automatically, so ensure that all the tiles are from the same date for mosaicking jobs.
The layer selections will be universally applied to all tiles in the scene list.

. The scene list and layer selection check boxes are the main controls on what data sets

>

Experiment with different ways to navigate (e.g., using the locator map, dragging within
the browse window, using the point of interest dialog box). Experiment with different
ways to select (e.g., using the Add button, double-clicking on a tile of interest, using the Add All
button for time series, using right-click options on the tile of interest).

ATTENTION L

ID: MODT1E1 AZDDET 39 hiEw05.0
1% Cloud, 2008751 8

.g Navigation and selection may be controlled in various ways using the interface.
ATTENTION

/= USGS Global ¥isualiz I =] 5]
. http:fglovis usgs.gow ¥ | |+

o B b Right-click drop-down
- [ESHETHEEE ‘ options on the tile of

interest include Show
Browse, which gives
the color scale for the
product.

Show Metadata
| Show Browse %
{4 Add To Scene List

Frevious Avail. Date
Mext Avail. Date

Set Point Of Interest [ Trg—— e
Set Scenes To 20087518 [%
Default Scene €D mkermet [ =00 -

K
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Geographic coordinates of the area of interest (i.e., the upper left and lower right corners
of the desired Spatial Subset) can be estimated from MRTWeb. Place the cursor over the

location of interest on the browse image and read the coordinate off the status bar at the
bottom of the interface. It is best, however, to have your particular study area coordinates

available beforehand.

submitted jobs to fail.

>
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MRTWeb Beta Feedback Form

Enter fesdbark beiow, and chck “Subent” 1o send information

Email Address:

Feedback:

Claar

Feachiack_form.the. x i Vrbwrat e -

Users should fully understand their desired Projection Parameters before setting these
options in MRTWeb. You may wish to enter your projection parameters to match pre-
existing data sets for your study area.

MRTWeb give the user a high degree of control over processing jobs. Inaccurate or
nonsensical parameterizations of processing options may yield spurious results or cause

Correct use of the MRTWeb tool will produce results identical to the use of the stand-
alone MRT 4.0 tool. The difference is that MRTWeb lets you act on HDF tiles remotely
without downloading them first. You need only to download your processed files.

Use the Help drop-down menu
to access the User Manual,
Product Documentation, and the
Feedback form.

Clicking the Product
Documentation link opens a new
window with the list of MODIS
products described on the LP
DAAC website. Make sure that
you look at version 5 (V5)
documentation only, since this is
the only version available via
MRTWeb.

Clicking the Leave Feedback
link opens a new window with
the MRTWeb Beta Feedback
Form. Enter your email address,
type your comments in the text
field, and click submit to send us
your feedback. You are welcome
to give feedback as many or as
few times as you wish. Please be
as detailed as possible with your
feedback to maximize the value of
our assessment, further
refinements, and quality of the
public release of this capability.
Thank You!



