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What is MODIS ?

http://svs.gsfc.nasa.gov
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What is MODIS ?

MODerate Resolution Imaging Spectroradiometer

Hyper-Spectral sensor onboard two satellites (Terra and Aqua)

Terra MODIS and Aqua MODIS are viewing the entire Earth's surface every 1 to 2 days,
acquiring data in 36 spectral bands, or groups of wavelengths

http://modis.gsfc.nasa.gov/
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http://modis.gsfc.nasa.gov/
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MODIS is great!

Users (Field researchers) have some inconveniences :






» Accessibility

bl
(A

» Data Format

»Processing Time

National Aeronautics and Space Administration



User community requested that we prepare MODIS Land Products in
an easy-to-use format and size

e Tovalidate remote sensing products

. To characterize field sites
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Data Formats Offered
ASCIl — 7x7 km subsets

GeoTIFF — 25x25 km subsets

Products are:
8-day, 16-day or annual composite periods

1 km, 500 m or 250 m resolution

Documentation about subsets and links to detailed documentation of the MODIS
products are provided

MODIS Products offered at ORNL-DAAC

Surface Reflectance

Surface Temperature

Land Cover

Vegetation Phenology

NDVI / EVI

LAl / fPAR

Net Photosynthesis

Annual NPP

Albedo (calc)

Reflectance — BRDF Adjusted

1147 field sites for MODIS
Collection 5




Demo

MODIS Fixed Site Subsets

http://daac.ornl.gov/modisfixedsite
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http://daac.ornl.gov/modisfixedsite
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MODIS Subsets for any location on globe

What we offer:

MODIS land product subsets of any size (Maximum: 201x201
sq.km)

MODIS land product subsets for any time scale within the
period of record for a product

Subsets are in ASCIl and GeoTIFF format

MODIS Collection 5 data

How it works:

User can input the coordinates for the site or select from a
picklist of sites

User chooses the areal extent and the time period

Processing of subsetted product (selection of tiles, mosaicing,
generating time series data file and graphs) takes 10 to 60
minutes for most products (depends on area, time period, and
product)

The tool will send an email message containing a URL where
the output can be accessed

National Aeronautics and Space Administration

MODIS Products offered through the
subsetting tool for Globe

Surface Reflectance

Surface Temperature

Landcover

Vegetation Phenology

NDVI / EVI

LAI / fPAR

Net Photosynthesis

Annual NPP

Albedo (calc)

Reflectance — BRDF Adjusted




Demo

MODIS Global Tool

http://daac.ornl.gov/modisglobal
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http://daac.ornl.gov/modisglobal
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To cite this data, see below:

Click on the following URL te obtain your results.
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Data Citation:

Oak Ridge National Lsboratory Distributed ictive Archive Center [ORNL DAAC). 2008. MODIS subsetted land products, Collection 5.
hvailsble on-line [http://daac.ornl.gov/MODIS/modis. html] from ORNL DAAC, Oak Ridge, Tennessee, U.5.L. Accessed Momth dd, yyyy.
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Subset Data Download Details

MODIS Land Product ASCI Data | Help

G5 data in ASCH Grid format | Help

E

CIC-Filtered Data and Statistics Generatedl
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Case Study: Deforestation in Amazon
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MODIS Web Service

Get MODIS Subsets through machine to machine interaction

SOAP (Simple Object Access Protocol) based
Retrieve Subsets using:
e Command line ( Perl)

e Workflows (Kepler)
e JAVA desktop software
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Demo

MODIS Web Service — JAVA client
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http://daac.ornl.gov/modiswebservice

Example Usage: What is the MODIS land cover value at 32.707072 N, -94.120474 W

1 #1/usr/ local/activeperl/hin/perl
2 #1/usr/hin/perl
&
4 HHBREHE R Perl Client
5 # OFMNL DAAC MODIS Web service — Ferl client
f HHBRHHE R R
7 ##Using S0ALF LITE module
=} use S0AF::Lite ;
&l
10 H3I0AP web service connection
11 = 20AP::Lite
12 -> service{'http://daac.ornl.gov/cgi-hin/MODIS/GLEVIZ_1 Glh_subset/MODIS webservice.wsdl')
13 = lschemal ' Bt Sy wrs or o 2001 T S ety B - Hater
14 -> getsubset(32.707072,-94.120474,MCD1201, Land_Cover Type 1,A2001001,42001001,0,0) ; g - Evergreen Meedleleaf Forest
15
e Printing the data 2 - Evergreen Broadleaf Forest
17 3 = Deciduous Heedleleaf Forest
15 while{ my({ . } = each ) .
15 { 4 = Deciduous Broadleaf Forest
20 E if( ne 'subset') 5 = Hixed Forests
z1 = {
ZE print "Skey : fwalustn"; 6 - Closed Shrubland
23 r } 7 = Open Shrubland
4 else
g - Hoodly Savannas
25 [H { !
26 fzubset= H ! i
z7 print "ikev :n": 1@ = Gras=zland=s
Z2a for (my = 0: < [=subset; ++3
za O { = Fernane et Lands
22 i } for (my = 0; < B [511}: ++) { print “isubset[$1i][53]17:} 10 - EFDP].EII'II:'S
- B 13 - urban and Built-Up
9 } 14 = Cropland-Hatural Yegetation Hosaic
32 - 3
= 15 = Snow and Ice

16 = Barren or Sparsely VYegetated
255 - Fill VYalue

llcorner : 3J636878.208
ubzet

GDiEQi:HEEBiEEi.hiEuEE.BES.2@@8295173759.Land_ﬂuuer_Iype_i,HGDiEQi.HEEBiBEi.LatEE.787@72Lun—94.12@474Eamp1Linei,2@@8295173759.1E
ellsize : 926.62543385583381
i : 32.787872

pcllcorner - —8806648.10
header : HDFname,Product.Date.Location.Processed_Date,Subset_Data...

: Hot Availahle




Kepler- Scientific Workflow

Step A:

@fiIe:,.-"E:,.-"Suresh,.-"Ml:lDIS-Webservice,.-"keplerl_getsuhset.:-:n'll =gl
File Edit Wiew ‘Workflow Tools Window Help
| @| @] ET( D> | 0N @] | || 05[] @ Provide inputs such as
Componentsl Data | ] Product [ ® PrOdUCt
~Search @ )
Longitude : L Band
@ . SDF Director . )
[~ Search repository Band ® LatltUde, LongltUde
serch | Reset | if Land_Cower_Type_1} e Size of the subset

Km_Above_below
¥ o o ~
@ Disciplines @ l
H- Y Statistics Latitude A

M

Step B:

¢ Kepler uses the MODIS Web Service
l ! to find all dates that have MCD12Q1
Displa .
S + (Land Cover) data for location

iR > getdatesRetum 32.707072 N, -94.120474 W

Array Elemerft
Ramp

0 resulks Found.
= &
e :

;| @ q | o Step C:
escecution finished, [

keplerl_getsubset.Display - | EI|5| H
e - Kepler uses the MODIS Web Service

— | to get the subsets for each available
2151715.Land Cover Type 1JMCD1201, AZ002001,Lat32.707072Lon-94. 120474%ampllinel, 2008302151718 410
MODIS date.
3202447.Land Cover Type 1JMCD1Z201, AZ003001,Lat3z.707072Lon-594. 120474¥awpllinel, 2005303202447 410
8134927.Land Cover Type 1JMCD1201,42004001,Lats2.707072Lon-94, 1204748ampllinel, 2008305134927 410 H .
—oER e ’ ’ ’ The subset is displayed

0172300.Land Cover Type 1JMCD1201, AZ2005001,Lat32.707072Lon-594. 120474¥awpllinel, 2005310172200 410 <:|

<] s

National Aeronautics and Space Administration Check in Google Maps for aerial photo of this location



http://maps.google.com/maps?f=q&source=s_q&hl=en&geocode=&q=32.707072,-94.120474&sll=37.0625,-95.677068&sspn=60.935792,107.226563&ie=UTF8&ll=32.707072,-94.120474&spn=0.032175,0.052357&t=h&z=15&iwloc=A

Terrestrial Vegetation Phenology links to Bird Migration Data@NE
Phenology

Extract MODIS NDVI for each bird observation location using ORNL DAAC’s MODIS Subsetting Web Service
300,000 locations for 10 years: Web service accessed 35 million times

500 bird species, 1 TB location-specific data (NDVI, Climate, land cover, census, etc.)

Observation (Latitude,
longitude, time)

Latitude, Longitude of bird B ORNL DAAC
Observations from eBird database A . T 4
providing presence/absence

eBird

MODIS NDVI :

e 16 day composite value
e 250-m spatial resolution

e Data from 2000 onwards
MODIS NDVI value

National Aeronautics and Space Administration



How is migration timing, direction, and speed of Red-eyed Vireo
migration affected by climate change (early greening)?

March 27

March 20

Spring Arrival Dates
with Advanced Greening (14
days)

Spring Arrival Dates

= '
TheCornelllLab ﬁ of Ornithology
National Aeronautics and Space Administration Exl lori g and Conservir L2 Nature DaGG\IE






