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ent view direction {parallax) is related to the absoiute distance
between the instrument and targat.

Scatterometer—A high-frequency microwave radar designed
specifically to measure backscattered radiation. Over ocean sur-
faces, measurements of backscatiered radiation in the micro-
wave spectral region can be used to derive maps of surface wind
speed and direction.

Lidar—A light detection and ranging sensor that uses a laser
(light amplification by stimulated emission of radiation) to trans-
mit a light pulse and a receiver with sensitive detectors to mea-
sure the backscattered or refiected light. Distance to the object is

NASA Earth System Science Remote Sensors

determined by recording the time between transmitied and back-
scattered pulses and by using the speed of light to calculate the
distance traveled.

Laser altimeter—An instrument that uses a lidar to measure
the height of the platform (spacecraft or aircraft) above the sur-
face. The height of the platform with respect to the mean Earth's
surface is used to determine the topography of the underlying
surface.

Sounder—An instrument that measures vertical distribution of
precipitation and other atmospheric characteristics such as tem-
perature, humidity, and cloud compasition.

The following tables list and describe many of the passive and active sensors whose data are supported by EOSDIS. Some of these
sensors may overlap categories. Section 4 provides information about available data holdings within Earth science disciplines.
(See Section 7 for the definitions of the acronyms and abbreviations used in these tables.)

__In_s_w_“e Bt Riai atalente .

Single 'Channel/Tota t'Ratl e e

ACRIM Il Total power | UARS L.aRC ASDC | Measures total solar irradiance.
radiometer

ACRIMIII | Total power | ACRIMSAT | LaRC ASDC | Measures totai solar irradiance.
radiometer

TIM Total power | SORCE GES DISC Measures total solar irradiance.
radiometer

LIS imager TRMM GHRC DAAC i Detects intracloud and cloud-to-ground lightning, day and night.

WFC Wide Field CALIPSO LaRC ASDC | Fixed, nadir-viewing imager with a single spectral channel covering
Ca_mera _ the 620-270 nm region.

Multispeciral Instruments S L

AMPR Microwave ER-2 and GHRC DAAC | Cross-track scanning total power microwave radiometer with four
radiometer DC-8 channels centered at 10.7, 19.35, 37.1 and 85.5 GHz. (FIRE ACE,

Teflun-B, TRMM-LBA, CAMEX-4. TCSP, TG4 projects)

AMSR-E Multichannel | Aqua NSIDC DAAC | Measures precipitation, oceanic water vapor, cloud water, near-
microwave GHRC DAAC | surface wind speed, sea and land surface temperaturg, soil
radiometer moisture, snow cover, and sea ice. Provides spatial resolutions

of 5.4 km, 12 km, 21 km, 25 km, 38 km, 56 km, and 0.25 deg
resolution.

ASTER Multispectral | Terra LP DAAC Measures surface radiance, reflectance, emissivity, and temperature.
radiometer ORNL DAAC | Provides spatial resolutions of 15 m, 30 m, and 90 m.

AVHRR Multispeciral | NOAA POES | GES DISC Has four or six bands, depending on platform. Telemetried
radiometer NSIDC DAAC | resolutions are 1.1 km (HRPT data) and 4 km (Pathiinder V5 and

ORNL DAAC | GAC data). 5 km, 25 km spatial resolution.
PO.DAAC

CERES Broadband Agua LaRC ASDC | Has four to six channels (shortwave, longwave, total). Measures
scanning Terra atmospheric and surface energy fluxes. Provides 20 km resolution
radiometer TRMM at nadir.

NPP
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TOPEX/

PO.DAAC

ALT-A,-B | Radar Dual-frequency altimeter that measures height of the satellite above
altimeter Poseidon the sea (satellite range}, wind speed, wave height, and ionospheric
correction.
CALIOP Cloud and CALIPSO LaRC ASDG | Two-wavelength polarization-sensitive lidar that provides high-
Aerosol Lidar resolution vertical profiles of aerosols and clouds.
GLAS Laser ICESat NSIDC DAAC | The main objective is to measuire ice shest elevations and changes in
altimeter elevation through time. Secondary objectives include measurement of
cloud and aerosol height profiles, land elevation and vegetation cover,
and sea ice thickness.
Poseidon-1 | Radar TOPEX/ PO.DAAC Single-frequency altimeter that measures height of the satellite
altimeter Poseidon above the sea (satellite range), wind speed, and wave height.
Poseidon-2 | Radar Jason-1 PO.DAAC Measures sea level, wave heignt, wind speed, and ionospheric
altimeter correction.
Scatterometers .
NSCAT Radar ADEOS-| PO.DAAC Dual Fan-Beam Ku Band that measures ocean vector winds at a
scatierometer neminal grid resolution of 25 km.
SASS Radar Seasat PO.DAAC Dual Fan-Beam Ku Band that measures ocean vector winds at a
scatterometer nominal grid resolution of 25 km.
SeaWinds | Radar QuikSCAT | PO.DAAC Dual Pencil-Beam Ku Band that measures ocean vector winds at a
scatterometer | ADEOQS-I| nominal grid resoluticn of 25 km.
Imaging Radar/SAR
SAR Synthetic ERS-1 ASF SDC Provides high-resolution surface imagary at 7 to 240 m.
aperature ERS-2 NSIDC DAAC | Multiple polarizations are utilized by some SAR instruments.
radar JERS-1 ORNL DAAC
RADARSAT-1
PALSAR
UAVSAR
Sounding Instruments .
CLS Lidar ER-2 LaRC ASDC | Determines vertical cloud structure. (FIRE Project).
LASE Lidar DC-8 GHRC Measures water vapor, aerosols, and clouds throughout the
troposphere (CAMEX-4, TCSP. NAMMA projects).
PR Phased-array | TRMM (ES DISC Measures 3-D distribution of rain and ice. Provides harizontal
radar ORNL DAAC | resolution of 250 m and vertical resolution of 5 km.
VIL Lidar Ground LaRC ASDC | Determines vertical cloud structure (FIFE, FIRE and BOREAS Projects).
ORNL DAAC
Ranging Instrument -
KBR Ranging GRACE PO.DAAC The dual-frequency KBR instrument measures the range betwsen the
Instrument GRACE satellites to extremely high precision.
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Tools that process standard HDF iiles will also read HDF-
EOS files; however, standard HDF library calls cannot access
geolocation data, time data, and product metadata as eas-
ily as with HDF-EOS library calls. For an overview of data
tools, see Section 5. For more informaiion on HDF-EQS, see
http.7/www.hafeos.org.

netCDF

The network Common Data Form (netCDF) is an interface for
array-oriented data access and a freely distributed collection of
software libraries for G, FORTRAN, C++, Java, and Perl that pro-
vide implementations of the inierface. The netCDF software was
developed at the Unidata Program Center in Boulder, Colorado,
and augmented by contributions from other netCDF users. The
netCOF libraries define a machine-independent format for repre-
senting scientific data. Together, the interface, libraries, and for-
mat support the creation, access, and sharing of scientific data.

For mare information or to obtain netCDF software, see
hitp.//www.unicata.ucar.edu/software/netedf, (The above infor-
mation on netCDF was taken from the Unidata Web site.)

ASCII

An American Standard Code for Information Interchange
(ASCIH) text file is one in which each byte represents one
character according to the ASCIl code. ASCIl files are
human-readable and are sometimes called plain text files. Files
that have been formatted with a word processor should be trans-
mitted as binary files to preserve the formatting.

Binary

A hinary file is computer-readable but not human-readable.
Binary formats are used for executable pregrams and numeric
(fata, whereas text formats are used for textual data. Many files
contain a combination of binary and text formats. Such files are
usually considered 1o be binary. Binary files are dependent upon
machine architecture.

Shapefile

A shapefile is a digital vector (non-topological) storage format
for storing geometric location and associaied attribute infor-
mation. The shapefile format specified by Esri can ba used by
ArcView, Arcinfo, ArcGIS and other widely used GIS software. A
shapefile stores map (geographic) features and attribute data as
a collection of files having the same prefix and several file exten-
sions. Geographic features in a shapefile can be represented by
points, lines, or polygons (areas). NOTE: An individual shapefile
is actually a collection of files as described above that must be
moved or distributed as a group otherwise the shapefile can be
rendered unusabla.

TIFF

ATIFF (Tagged Image File Format) is a raster data format for stor-
age, transfer, display, and printing of raster images, such as cli-
part, logotypes, and scanned documents. The TIFF imagery file
format can be used to store and transfer digital satellite imagery,
scanned aerial photos, elevation models, scanned maps or the
results of many types of gecgraphic analysis. TIFF is a full-fea-
tured format in the public domain, capable of supporting com-
pression, tiling, and extension to include geographic metadata.

GeoTIFF

GeoTIFF implements the geographic metadata formally, using
compliant TIFF tags and structures. GeoTIFF refers to TIFF files
which iave geographic (or cartographic) data embedded as tags
within the TIFF file. The geographic data can then be used to
position the image in the correct location and geometry on the
screen of a geographic information display. GeoTIFF is a meta-
gata format, which provides geographic information to associate
with the image data. But the TIFF file structure allows both the
metadata and the image daia to be encoded into the same file.

{zeaTIFF makes use of a public tag structure which is platform
interoperable betwean any and all GeoTIFF-savvy readers. GIS,
CAD, image processing, desktop mapping and any other types
of systerns using geographic images can read any GeoTIFF files
created on any system to the GeoTIFF specification.

JPEG

JPEG is the standard algorithm for the compression of digital
images devised by the Joint Photographic Experts Group and
having the filename extension jpg. The JPEG standard uses a
lossy’ Data Compression method in which some data is sac-
rificad {lost) to achieve greater compression. Files formatted
using JPEG are not geolocated.

1l
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Data Access

Users can access the data and products available through the
CDDIS via anonymous fip (see below).

.. -

The figure illustrates the global networks of geodetic sites which consist of
440 GNSS receivers, 44 faser ranging sites, 45 VLB! stations, and 58 DORIS
sites and provides ihe means of determining an accurate and giobal Terres-
trial Reference Frame. Courtesy: CDDIS

Contact Information

Carey Noll

NASA GSFC

E-mail: Carey.Noll@nasa.gov
URL: Atip.//cddis.gsfe.nasa.gov
FTP: ftp.//eddis.gsfc.nasa.gov

GSFC Earth Sciences Data and
Information Services Center (GES DISC)

The NASA GES DISC is located within the Goddard Space Flight
Center (GSFC) in Greenbelt, Maryland. It provides access to
d wide range of global climate data, concentrated primarily in
the areas of atmospheric composition, atmospheric dynamics,
global precipitation, and solar irradiance. The DISC supports
data from many heritage and EQOS missions including Aqua,
Aura, SORCE, TRMM, UARS, and Earth Probg (TOMS). The GES
DISC also provides data subsetting, exploration, visualization,
and access services.

Data Access

GES DISC data sets can be accessed through the online Data
Holdings page which provides several search and order meth-
ods, including the keyword-based Mirador and OpenDAP,
hitp.//disc.sci.gsfe.nasa.gov/oata-holdings. Access to GES
DISC data is also availabie through the REVERB data search-
and-order systern.

o
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Image of nitragren dioxide(NOZ) concentrations from fires and coal-buming
pawer plants in New Mexico and Arizona. This image was generaled with the
NASA Giovanni system, and was averaged over the period June 27-29, 2011.
NO2 data were acquired by the Ozone Measuring Instrument(OMf)on the Aura
satellite. OM! daia is archived at the NASA GES DISC, and is provided by
KNM, the Koninkifjk Nederlands Meteorologisch Institut (Royal Netheriands
Meleorological Institute)

Contact information

GES DISC User Services

Goddard Space Flight Center

Phone: +1 301-614-5224

FAX; +1 301-614-5268

E-mail: help-disc@listserv.gsfc.nasa.gov
URL: fittp.//disc.sci.gsfe.nasa.gov

Global Hydrology and Resource
Genter DAAC (GHRC DAAC)

The GHRC DAAC provides both histarical and current Earth Sci-
ence data, information, and products from satellite, airborne,
and surface-based instruments. The GHRC acquires basic data
streams and produces derived products from many of those
instruments. The data center specializes in data involving the
hydrological cycle, severe weather interactions, lightning, and
convective processes.

The Lighining Imaging Sensor (LIS) s a space-based lightning sensor aboard
the EOS TRMI satelfite. The LIS instrument records the ime of cccumence of a
lightning event, measures the radiant energy and estimates the focation, during
both day and night conditions with high detection efficiency. This image shows
LIS global lightning distribution since launch (Janusry 1998 - July 2010).
Courtesy: GHRC DAAC/LIS SCF
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Dust plurmes biew off the west coast of Africa and over the Allantic Ocean in
late Septeimber 2011. The Moderate Resolution Imaging Spectroradiometer
(MODIS) on NASAS Terra sateffite caplured ihis natural-color image on Sep-
tember 23, 2011. Image Courtesy: MODIS Rapid Response Team ai NASA
GSFC.

MODAPS Level 1 Atmosphere Archive and
Distribution System (MODAPS LAADS)

MODAPS LAADS, located within GSFC, provides access to
MODIS Level 1 data {geolocation, L1A, and radiance L1B) and
Atmosphere (Level 2 and 3) data products. MODAPS supports
MODIS data from both the Terra and Aqua platforms. Products
may be subset by parameter, area, or band, and may be mosaicked,
reprojected, or masked. Users may also visually browse MODIS
level 1 and atmosphere data products.

Data Access

MODAPS provides access to its data holdings through its Level 1
and Atmosphere Archive and Distribution System (LAADS). The
url for ladsweb is given below. Data searches may be conducted
using product name, temporal window, collection, and spatial
coordinates, or may be found and downloaded using the Level
2 and Level 3 browsers. A variety of subsetting and reprojection
options are available to the user. Data may also be downloaded
directly from the data pool using FTP.

Contact Information

MODAPS User Support

Phone: +1 301-731-2917

Toll Free Phone (U.S. Only): +1 866-506-6347
Email: modapsuso@sigmaspace.com

URL: htip.//ladsweb.nascom.nasa.goy

National Snow and Ice Data
Genter DAAC (NSIDC DAAC)

The NSIDC DAAC provides data and information for snow and
ice processes, particularly interactions among snow, ice, atmo-
sphere, and ocean, in support of research in global change
detection and model validation. It archives and distributes Cryo-
sphere and climate related products from several EOS sensors
including MODIS, AMSR-E, and GLAS. NSIDC also provides
general data and information services to the cryospheric and
polar processes research community.

Data Access

Data orders may be placed at the NSIDC DAAC through the
REVERB, Polaris, or Data Pool (See Section 5). Users may also
access information about NSIDC data holdings through the
online data catalog on NSIDC's Weh site. NSIDC data products
are available by FTP. NSIDC will provide data on other forms of
media (DVD, CD) by special request.

Contact Information

NSIDC DAAC User Services
National Snow and Ice Data Center
Univ. of Colorado at Boulder
Phone: +1 303-492-6199

Fax: +1 303-492-2468

E-mail: nside@nsidc.org

URL: hitp.//nside.org

Average ice exlent for October 2011 was 7.10 miftion square kilometers
(2.74 million square miles), 2.19 million square kilomelers (846,000
square miles) below the 1979 to 2000 average. This was 330,000 square
kilometers (127,000 square mites) above the average for Oclober 2007,
the fowest extent in ihe satellite record for ihat month. Courtesy: National
Snow and Ice Data Center
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Data Access

The entire PO.DAAC data holdings are maintained online for
instant download via standard FTP (itp://podaac.jpl.nasa.gov.
The PO.DAAC also hosts online search and access tools that
give users the ability to identify and select the specific data that
mests a particular need. In addition, the PO.DAAC web portal
provides a forum for users to access information related to the
data holdings and learn about the utility of the data for ocean and
climate research (http://podaac. jpl.nasa.gov)

analysed sea surface temperature (kelvin)
_'_m
282.00 286.00 290,00 254.00 298.00 302.00

Data Min = 271,35, Max = 303.26

This image is a Level 4 blended sea surface temperature (S51) from MODIS
Aqua/Terra and AMSR-£ instruments on 5 March 2009 produced by the Mui-
tiscale Ultranigh Resolution (MUR) MFaSUReS project. Fvident are cureents,
eddies, meanders and jels in the coastal regions of the easter Pacific, Guif of
Mexico and western Atiantic. Courtesy: PO.DAAC, NASA JPL

Contact information

PQO.DAAC User Services

Jet Propulsion Laboratory

E-mail: podaac@podaac.jpl.nasa.gov
URL: hittp.//podaac. jpl.nasa.gov
FTP: podaac.jpl.nasa.gov

Socioeconomic Data and
Applications Genter (SEDAC)

SEDAC is operated by the Center for International Farth Sgi-
ence [nformation Network {CIESINY, a unit of the Earth Institute
at Columbia University based at Lamont-Doherty Earth Obser-
vatory in Palisades, New York. SEDAC's missions are to syn-
thesize Earth science and socioeconomic data and information
in ways useful to a wide range of decision makers and other
applied users, and o provide an “Information Gateway” between
the socioeconomic and Earth science data and information
domains. The data center has extensive holdings related to pop-
ulation, sustainability, and geospatial data, and provides access
to a large number of multilateral environmental agreements.

Data Access

SEDAC datasets can be accessed via the data set section of the
SEDAC web site. hitp:/sedac.ciesin.columbia. edu/data/sets/
browse

Contact Information

SEDAC User Services

CIESIN at Columbia University
Phone: +1 845-365-8320
Fax: +1 845-365-8922
E-mail: ciesin.info@ciesin.columbia.edu
URL: htip//sedac.cissin.columbia.edy

T
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The Urban extents map of North America iftusirates the shape and area of urban-
ized places dcross the confinent. Urban places are defined as localitios with
5,000 or more inhabitanis. The urban extents database is one part of the Global
Rural-Urban Mapping Project (GRUMP v1) data collection. GRUMP combines
census data with satelfite data fo provide a common geo-referenced framework of
urban and rural areas. The collection consists of three data sefs: Urban extents,
a point dala set of all urban areas with poputations greater than 1,000, and a high
resolution {30 arc-second) gridded papulation data product Courtesy: NASA
SEDAC, CIESIN at Columbia University
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measurements allow MLS to derive vertical profiles of ozone,
water vapor, OH, H02, CO, HCN, N20, HNO3, HCI, HOCI, CIO,
Br0, and S02, as well as temperature, cirrus ics, relative humid-
ity with respect to ice, and geopotential height.

hitp://disc.gsfe.nasa.gov/Aura/MLS
http.//disc.gsfe.nasa.gov/acdisc

Aura Ozone Mapping Instrument (OMI)

Resolution: 13 x 24 km at nadir (nominal) and 13 x 12 km
(zoomed)

Availability: August 9, 2004 to present

Coverage: Global, with a 2600 km orbital swath width {nomi-
nal)

Data Format: HDF-EQOS

The OMI aboard Aura employs hyperspectral  imag-
ing to observe solar backscatter radiation in the ultraviolet
(264383 nm) and visible (349-504 nm). OMI measures col-
umn amounts of ozone, NO2, S02, BrQ, HCHO, QCIQ, and
ozone profiles, as well as UV-B radiation at the surface, aerosol
and cloud properties.

http.//disc.gsfc.nasa.gov/Aura/OMI
http://disc.gsfe.nasa.gov/acdisc

Convection And Moisture EXperiment (CAMEX)

Resolution: Dataset Dependeant
Availability: August - September, 1998
Coverage: Gulf of Mexico

Data format: Dataset Dependent

A series of field research investigations sponsored by the Earth
Science Directorate of the National Aeronautics and Space
Administration (NASA). The third field campaign in the CAMEX
series (CAMEX-3) was based at Patrick Air Force Base , Flor-
ida from 6 August to 23 September, 1998. CAMEX-3 success-
fully studied Hurricanes Bonnie, Danielle, Earl and Georges.
The fourth field campaign in this series (CAMEX-4) ran from 16
August to 25 September, 2001 and was based out of Jackson-
ville Naval Air Station, Florida. Both CAMEX-3 and CAMEX-4
collected data for research in tropical cyclone development,
tracking, intensification, and landfafling impacts using NASA-
funded aircraft and surface remote sensing instrumentation.

hitp.//camex.nsste.nasa.gov/

Cloud-Aerasol Lidar and Infrared Pathfinder
Satellite Observations (CALIPSO)

Resolution: Depending on data product, the resolution is 125
m, 333 m, 1 km, 5 km,
Availability: May 1, 2006 to present

Coverage: Global, Data Format: Dataset Dependent
Data Format: HDF

Lidar measurements of attenuated backscatter, lidar cloud and
aerosol layer and profile products and vertical feature mask,
imaging infrared radiometer (1IR) radiance and wide field camera
(WFC) radiance data are available.

hitp.//eosweb.larc.nasa.gov/PRODOCS/calipso/
table_calipso.htmi

Clouds and the Earth’s Radiant
Energy System (CERES)

Resolution: 1° Swath; 2.5° Zonal, Gridded Swath, and Equal
Angle Grid

Availability: TRMM: December 27, 1997 to August 31, 1998
and March 2000; Terra: February 29, 2000 to present: NPP:
(Launch date: October 25, 2011).

Coverage: TRMM: 55° x -55° and 180° x -180°; Terra, Aqua,
and NPP: Global

Data Format: HDF and netCDF for EBAF

Solar-reflected and Earth-emitted radiation from the top of the
atmosphere to the Earth’s surface, aerosols, UVA/UVB, and pho-
tosynthetically active radiation; cloud properties determined
using simultaneous measurements from other EQS instruments.
CERES data products are available from TRMM, Terra and Aqua.
Several CERES products are available: Fast Longwave And
SHortwave Radiative Fluxes (FLASHFlux) data products are near
real-time surface and Top of Atmosphare (TOA} radiative fluxes.
CERES ISCCP-D2like cloud products are designed to closely
emulate the NASA-GISS ISCCP-D2 products, so that they meet
the nesds of the climate community and can easily be incor-
porated into GCMs, ISCCP simulators and other climate mod-
eling studies. CERES ISCCP-D2like cloud products are on the
CERES 1° nested grid, whereas the ISCCP D2 products are on
a 2.5° equal area grid. The cloud retrievals have been stratified
into 18 cloud types based on cloud top pressure, optical thick-
ness and phase, similar to the ISCCP daytime 15 cloud types.
CERES-MODIS-CALIPSO-CloudSat CCCM (C3M) data prod-
uct integrates measurements from CERES, MODIS, CALIPSO,
Cloud-Agrosol Lidar with Orthogonal Polarization (CALIOP),
and CloudSat Cloud Profiling Radar (CPR) data. CERES Energy
Balanced and Filled (EBAF) data product contains monthly and
climatological regional, zonal, global averages of TOA clear-sky
and all-sky LW and SW fluxes, where the net flux is constrained
to the global heat storage. The CERES-MISR_MODIS data prod-
uct integrates measurements from CERES, MISR, and MQODIS.

hiip.//eosweb. larc.nasa.gov/PRODOCS/ceres/table_ceres.him!
hitp.//eosweb.larc.nasa.gov/PRODOCS/flashilux/
table_flashilux himf
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LIS and OTD Science Data

Resolution; LIS, 4 km; OTD, 70 km

Availability: LIS, 1998 to present; 0TD, 1995 to 2000
Coverage: LIS, 35° Nto 35° S; OTD, 70° N'to 70° S
Data Format: HDF

The world’s first space-based lightning sensors are capable of
detecting and locating lightning events during day-and-night
conditions with high detection efficiency. The LIS sensor con-
tains a staring imager which is optimized to locate and detect
lightning with storm-scale resolution of 3-6 km (3 at nadir, 6 at
limb) over a large region (550-550 km) of Earth's surface. The
field of view (FOV) is sufficient to observe a point on Earth or a
cloud for 80 seconds, adequate to estimate the flashing rate of
many storms. The instrument records the time of occurrence of
a lightning event, measures the radiant energy, and estimates
the location.

http.//thunder.nsstc.nasa.gov/data

Measurements of Pollution In
The Traposphere (MOPITT)

Resolution: 22 km horizontally, 4 km vertically
Availability: March 3, 2000 to present
Caverage: Global

Data Format: HDF

MOPITT measurements yield atmospheric profiles of CO vol-
ume mixing ratio and CO total column values using near-infra-
red radiation at 2.3 ym and thermal-infrared radiation at 4.7 um.
Grigded CO daily averages and monthly means are available.

hitp://eosweb.larc.nasa.gov/PRODOCS/mopitt/
table_mopitt htm}

Moderate Resolution Imaging Spectroradiometer
(MODIS) Atmosphere Products

Resolution: 1 km over a 2330 km orbital swath. Level 2 prod-
ucts are at varying resolutions 10 km, 5 km, and 1 km. Level 3
products are at 1-cegree global {approx 100km).

Availability: February 2000 to present for MODIS on Terra;
June 2002 to present for MODIS on Aqua

Coverage: Global {every 1 to 2 days depending on latituds)

MODAPS produces several atmosphere products from the
MODIS instruments on the Terra and Aqua platforms and dis-
tributes these products through the MODAPS Level 1 and Atmo-
sphere Archive and Distribution System (MODAPS LAADS).
Level 2 products include data for aerosols, cloud properties
(e.g., cloud fraction, cloud reflectance, cloud top temperature
and pressure, cloud optical thickness), atmospheric temperature
and moisture profiles, total water vapor, total ozone, and a cloud

mask. Level 3 daily, 8-day, and monthly products for aerosols,
cloud properties, and water vapor are also available.

hitp.//ladsweb.nascom.nasa.gov

Modern Era Retrospective-Analysis for
Research and Applications (MERRA)

Resolution: 0.5 degree Lat by 0.66 degree Lon or 1.25 degree;
42 atmospheric pressure levels

Availahility: 1979-present

Coverage: Global

MERRA is a NASA reanalysis for the satellite era using a major
new version of the Goddard Earth Observing System Data
Assimilation System Version 5 (GE0S-5). The Project focuses
on historical analyses of the hydrological cycle on a broad range
of weather and climate time scales and places the NASA EQS
suite of observations in a climate context.

htip.//disc.sci.gsfe.nasa.gov/maisc

Multi-angle Imaging SpectroRadiometer (MISR)

Resolution: The swath products have varying resolutions
depending on the parameter with resolutions ranging from
250 mto 70.4 km. The resolution of the gridded products is 5° x
A%ori°x1e.

Availability: February 2000 to present

Coverage: Global

Data Format: HDF; Level 3: HDF and netCDF:;

Browse; JPEG {.jpg)

Geolocated, co-registered, map-projected radiance, browse
imagery, geometric parameters, cloud, aerosol, and land surface
products on an orbit basis. Globally gridded statistical summa-
ries of radiance, aerosol, land surface, albedo, and cloud prod-
ucts on a dgaily, monthly, seasonal, and yearly basis.

hitp.//eosweb. larc.nasa.gov/PRODOCS/mist/
table_misr.him!

Tropical Rainfall Measuring Mission (TRMM)

Resolulion: 0.25°x0.25°, 1°x 1°,2.2°x2.2°,
4°x4° 5°x5°

Availability: 1998 - present

Coverage: 50°Nto50°S

Data Format: Dataset Dependent

The Tropical Rainfall Measuring Mission (TRMM), launched in
1997, carries two instruments which primarily acquire precipi-
tation data: the TRMM Microwave [mager (TMI) and the Pre-
cipitation Radar (PR). Thase TRMM sensors provide a variety
of precipitation and precipitation-related data products at sev-
eral different temporal and spatial resolutions.  3-hour and daily
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sphere with a vertical resolution of 0.5 - 1 km resolution.

hitp./feosweb.farc.nasa.gov/PRODOCS/sage 1 /table_sage1.himi
hitp.//eosweb.larc.nasa.gov/PRODOCS/sage2/table_sage2 himi
hitp./fecsweb.larc.nasa.gov/PRODOCS/sage3/table._sage3.himi

Surface Meteorology and Solar Energy (SSE)

Resalution: 1° x 1° grid
Availahility: July 1, 1983 to June 30, 2005
Coverage: Global

Contains parameters formulated for assessing and dasigning
rengwable energy systems. On-line plotting capabilities allow
evaluation of potential renewable energy projects for any region
of the world. The SSE data set is formulated from NASA satel-
lite- and reanalysis-derived insolation and meteorological data
for the 22-year period July 1983 —June 2005. Average daily and
monthly measurements for 1195 World Radiation Data Centre
ground sites are also available.

hitp.//eosweb.larc.nasa.gov/PRODOCS/sse/table_sse.html

Surface Radiation Budget (SRB)

Resolution: Nested grid, with a spatial resofution of 1° in lati-
tude {global) and longitude resolution ranging from 1° (tropics
and subtropics) to 120° {poles).

Availability: July 1, 1983 to December 31, 2007

Coverage: Global

Data Format: neiCDF for select products and Binary

Global 3-hourly, daily and monthly averages of surface long-
wave and shortwave radiative properties, cloud amount, and
meteorology computed using models. The main input data for
these models include cloud information, top-of-atmosphere
radiances and proiiles of atmospheric water vapor and temper-
ature. Some of the input data include Earth Radiation Budget
Energy (ERBE) top-oi-atmosphere clear-sky albedo and Inter-
national Satellite Cloud Climatology Project (ISCCP) radiances
and cloud amount.

fittp.//eosweb.larc.nasa.gov/PRODOCS/srb/table_srb.himi!

Genesis and Rapid Intensification
Processes (GRIP)

Resolution: Datasei Dependent

Availability: August-September 2010

Coverage: Gulf of Mexico, Caribbean, North Western Atlantic
Data Format: Dataset Dependent

The Genesis and Rapid Intensification Processes (GRIP) experi-
ment was a NASA Earth science field experiment in 2010 that
was conducted to better understand how tropical storms form
and develop into major hurricanes. NASA used the DC-8 air-

craft, the WB-57 aircraft, and the Global Hawk Unmanned Air-
borne System (UAS) configured with a suite of in situ and remote
sensing instruments used to observe and characterize the life-
cycle of hurricanes. This campaign also capitalized on a num-
ber of ground networks and space-based assets, in addition to
the instruments deployed on aircraft from Ft. Lauderdale, Flor-
ida (DC-8), Houston, Texas (WB-57), and NASA Dryden Flight
Research Center, California (Global Hawk).

hitp://arip.nsste.nasa.gov/

Total Ozone Mapping Spectrometer (TOMS)

Resolution: 1 x 1.25 deg

Availability: Nimbus-7, November 1978 to May 1993; Mete-
or-3, August 1991 to December 1994; ADEOS, September 1996
to June 1997; EP, July 1999 to December 2005

Coverage: Global

Data Format: ASCI|

Data contain global column ozone amounts and UV reflectivity,
and are available from the Nimbus-7 and Meteor-3 satellites,
and the Advanced Earth Observing System (ADEOS) and Earth
Probe (EP) missions

hitp.//disc.sci.gsfe.nasa.gov/services/opendap/TOMS/toms_
v8.shimf
hito.//mirador.gsfc.nasa.gov

Tropical Cloud Systems and Processes
(TCSP) Research Experiment

Resolution: Dataset Dependent

Availability: June—August 2005

Coverage: Gulf of Mexico, Carribean, Western Atlantic, East-
ern Pacific

Data Format: Dataset Dependant

This mission is a field research investigation focused on the
study of the dynamics and thermodynamics of precipitating
cloud systems, including tropical cyclones using NASA-funded
aircraft and surface remote sensing instrumentation. TCSP
research specifically addresses the following topical areas: 1)
tropical cyclone structure, genesis, intensity change, moisture
fields and rainfall; 2) satellite and aircraft remote sensor data
assimilation and validation studies pertaining fo development
of tropical cyclones; and 3) the role of upper tropospheric/lower
stratospheric processes goveming tropical cyclone outflow, the
response of wave disturbances to deep convection and the evo-
|ution of the upper level warm core.

Htp://tesp.nssic.nasa.gov
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CALIBRATED RADIANCE

Active Cavity Radiometer Irradiance
Monitor (ACRIM) Il and 1li
Availability: ACRIM Il; October 4, 1991 to November 1,

2001; ACRIM 1II: April 5, 2000 to present
Data Format: HDF; Level 3: HDF and netCDF

These instruments monitor the total variabitity of solar irradi-
ance with active cavity radiometer solar monitoring sensors.

hiip://eosweb.farc.nasa.gov/PRODOCS/acrimll/
fable_acrimil him!

Moderate Resolution Imaging
Spectroradiometer (MODIS)

Resolution: 1 km, 500 m, and 250 m over a 2330 km
orbital swath

Availability: Terra: February 2000 to present; Aqua: June
2002 to present

Coverage: Global (gvery 1 to 2 days depending on latitude)
Data Format: HDF-EQS

MODIS instruments operate on both the Terra and Aqua space-
craft. MODIS detectors measure 36 spectral bands between
0.405 and 14.385 pm, and it acquires data at thiee spatial res-
olutions — 250 m, 500 m, and 1,000 m. MODAPS produces
distinct Level 1B calibrated radiance products for each of those
resolutions, with a 5-km subset for each instrument also avail-
able. The 1 km products contain data from all 36 MODIS spec-
tral bands, the 500 m products contain MODIS bands 1-7, and
the 250 m product contains data from bands 1 and 2. MODAPS
distributes these products through the MODAPS Level 1 and
Atmosphere Archive and Distribution System (LAADS).

http.//ladsweb.nascom.nasa.gov

Advanced Spaceborne Thermal Emis-
sion and Reflection Radiometer (ASTER) On
Demand Registered Radiance at the Sensor

Resaolution: YNIR at 15 m; SWIR at 30 m; TIR at 80 m
Availability: March 2000 fo present

Coverage: Global (on demand)

Data Format: HDF-EQS

The ASTER Level-1B Registered Radiance at the Sensor prod-
uct contains radiometrically calibrated and geometrically co-
registered data for the acquired channels of the three different
telescopes of Level-1A data. An Orthorectified product is also
available. The distributed product is a zipped multi-file con-
faining both a DEM, and fifteen orthorectified L1B calibrated
radiance images, one per band.

https.//ipdadc. usgs.gov/products/aster_products_table

Multi-angle Imaging SpeciroRadiometer (MISR)

Resolution: The resolution of the swath products is 250 m
or 275 m. The resolution of the gridded products is .5° x .5°
ori®x1°

Availability: February 2000 to present

Coverage: Global

Data Fermat: netCDF or HDF-EQS

Geolocated, co-registered, map-projected radiance on an orbit
hasis. Globally gridded statistical summaries of radiance on
a daily, monthly, seasonal and yearly basis in HDF-EQS and
netCDF formats.

hitp.//eosweb.larc.nasa.gov/PRODOCS/mist/
table_misr.htm!

Solar Radiation and Climate
Experiment (SORCE)

Resolution: Full solar disk data at different spectral resolu-
tions

Availability: January 2003 to present

Coverage: Full solar disk

Data Format: Dataset Dependent

SORCE carries four instruments: the Total lrradiance Moni-
tor {TIM), the Solar Stellar Irradiance Comparison Experiment
{SOLSTIGE), the Spectral Irradiance Monitor (SIM), and the
Extreme Ultraviolet Photometer System (XPS). SORCE data
contain measurements of the incoming x-ray, UV, visible, near-
infrared, and total solar radiation

hittp.//disc.gsfe.nasa.gov/SORCE
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Greenland 5 km DEM, Ice Thickness,
and Bedrock Elevation Grids

Resolution: 5 km interpolated, but true horizontal resolution
varies according to slope and surface characteristics
Availability: Collected between 1970s and 1990s
Coverage: Greenland

Data Format: ASCI!

A Digital Elevation Mode! (DEM), ice thickness grid, and bed-
rock elevation grid of Greenland are available in ASCI| text for-
mat at a 5 km grid spacing in a polar stereographic projection.

http.//nsidc.org/data/nside-0092. htmi

Ice, Cloud, and Land Elevation Satellite (ICESat)
Geoscience Laser Altimeter System (GLAS)

Resolution; 60-m spot size at nadir

Availability: Begins Feb. 2003; see schedule for availability
Coverage: Global, irom 86° N to 86° S latitude

Data Format: Scaled integer binary format,

big-endian (Unix) byte order

The ICESat mission measures ice sheet elevations and changes
in elevation through time. Secondary measurements include
cloud and aerosol height profiles, land elavation, vegetation
cover, and sea ice thickness.

hitp.//nside.org/data/icesat/data. him!

JERS-1 L-Band SAR System

Resolution: 30t0 240 m

Availability: May 1992 to October 1998
Caverage: Global

Data Format: CEOS, GeoTiFF

The side-looking radar has an incidence angle of 35° and a
75-km swath width. Coverage outside the ASF mask is more
limited but incfudes extensive rain forest and boreal forast data.
JERS-1 data are the property of the Japan Aerospace Exploration
Agency {JAXA).

hitps.//vertex.daac.asf alaska.edu/

Moderate Resolution Imaging Spectroradiometer
(MODIS) Snow and Sea Ice Products

Resolution: Snow caver at 500 m and 0.5 deg; sea ice extent
at 1 kmand 4 km

Availability: Terra, February 2000 to present; Aqua, July 2002
to present

Coverage: Global

Data Format: HDF-EQS

NSIDC's MODIS holdings include several snow and sea ice

extent products. These products consist of Level 2 swath data
and Level 3 gridded composites.

hitp://nside.org/data/modis

Near Real-Time SSM/I-SSMIS EASE-Grid Daily
Global Ice Concentration and Snow Extent
Resolution: 25 km

Availability: 04 May 1995 to present

Coverage: Global
Data Format: HDF-EQS

This Near real-time Ice and Snow Extent (NISE} product pro-
vides daily, global near real-time maps of sea ice concentrations
and snow extent. NSIDC uses SSM/I data to generate the NISE
product, which is meant to provide a best estimate of current ice
and snow conditions. Several EOS instruments use NISE data as
inputs to their own data processing.

fittp.//nsidc. org/data/nise . himl

Northern Hemisphere EASE-Grid Weekly
Snow Cover and Sea Ice Extent, Version 3

Resolution; 25 km

Availability: Snow cover data- 03 October 1966 to 24 June
2007, Sea ice data- 23 October 1978 to 24 June 2007
Coverage: Northern Hemisphere

Data Format: Binary

This data set combines snow cover and sea ice extent at weekly
intervals. The data set is the first representation of combined
snow and sea ice measurements derived from satellite obser-
vations for the period of record. Designed to facilitate study of
Northern Hemisphere seasonal fluctuations of snow cover and
sea ice extent, the data set also includes monthly climatologies
describing average extent, probability of occurrence, and vari-
ance. Data are provided in the Northern Hemisphere a 25 km
EASE-Grid projection.

hitp.//nsidc.org/data/nsidc-0046. htmi

RADARSAT-1 C-Band SAR System

Resolution: 10 to 600 m

Avaitability: February 1996 to May 2, 2008
Coverage: Global

Data Format: CEQS and GeoTIFF

The side-looking radar has a range of incidence angles from
approximately 20 to 60°. Swath widths range from approxi-
mately 50 to 500 km. RADARSAT-1 data are the property of the
Canadian Space Agency (CSA).

hitps.//vertex daac.ast.alaska.edu/
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HUMAN DIMENSIONS

Anthropogenic Biomes

Resolution: 5-arc-minute grid
Availability: Circa 2005
Goverage; Global

Data Format; GeoTiff and Grid

Anthropogenic biomes describe the terrestrial biosphere in its
contemporary, human-altered form using global ecosystem
units defined by patterns of sustained direct human interaction.
The data was developed by Ellis and Ramankutty (2008) who
identified 21 anthropogenic biomes based on population den-
sity, fand use, biota, climate, terrain and geology. The anthro-
pogenic biomes are further grouped into six major categories:
dense settlements, villages, croplands, rangefand, forested, and
wildlands. Data are available in raster GeoTiff and GRID formats,
and may be downloaded as one global grid or as grids for each
of the six populated continents.

hitp.//sedac.ciesin.columbia.edu/es/anthropogenichiomes. htm!

China Dimensions Data Collection

Resolution: Includes administrative regions of China at
1:1,000,000

Availability: Varies by data set, from 1949 to 1991
Coverage: National, provincial, and county levels

Data Format: Various

China Dimensions is a rich collection of data resources for the
People’s Republic of China. Highlights include digital admin-
istrafive boundaries, fundamental GIS layers, and county-level
data on population, agriculture, economics, and hospitals.

fitlp.//sedac.ciesin.columbia.edu/china

Environmental Performance Index (EPI)

Resolution: National

Availability: 2006 (Pilot}, 2008, 2010
Caverage: Global

Data Farmat: PDF and XLS

The 2010 Environmental Performance Index (EPI) ranks 163
countries on 25 performance indicators tracked across ten policy
categories covering both environmental public health and eco-
system vitality. These indicators provide a gauge at a national
government scale of how close countries are to established
environmental policy goals centered on two broad environmen-
tal protection objectives: reducing environmental stresses on
human health, and promoting ecosystem vitality and sound nat-
ural resource management.

hittp.//sedac. ciesin.columbia.edu/es/epi

Environmental Sustainability Index (ESI)

Resolution: National

Availability: Reports issued in 2000, 2001, 2002, and 2005
Coverage: Global

Data Format: PDF and XLS

The ESI provides a benchmark for the ability of nations to pro-
tect the environment over the next several decades. It does so by
integrating data sets related to tracking natural resource endow-
ments, past and present pollution levels, environmental man-
agernent efforts, and a society's capacity to improve its environ-
mental performance —into a set of indicators of enviranmental
sustainability. The indicators permit comparison across the fol-
lowing fundamental components of sustainability; Environmen-
tal Systems, Environmental Stresses, Human Vulnerability to
Environmental Stresses, Societal Capacity to Respond to Envi-
ronmental Challerges, and Global Stewardship. Variable, indi-
cator, compenent and index data are available.

hitp://sedac.ciesin.columbia.edu/es/esi

Environmental Treaties and
Resource Indicators (ENTRI)

Data Format:Text

ENTRI is & searchable reiational database that contains inter-
national environmental treaties, treaty summaries, freaty status
information, and global natural resource indicator data. A Con-
ference of Parties (COP) decision search tool allows users to
search decisions produced by the Parties of a selected number
of multilateral environmental agreements.

hitp.//sedac.ciesin.columbia.edu/entri

Gridded Population of the World (GPW)

Resolution: 2.5-arc-minute grid

Availability: 1990-2015 (in five year increments)
Caverage: Global, continental, and national
Data Format: ASCII, BIL, Grid, SHP

In the GPW data set, the distribution of human population is
converied from national or subnational units to georeferenced
quadrilateral grids. Land area, population counts, and densities
for each 2.5-arc-minute grid cell are available for the world, six
continental regions, and individual countries. In addition, esti-
mates of population to 2015 are available for continents and
the globe. GPW raster (grid) data are available in three formats:
ASCII text, Arcinfo interchange files {.e00), and binary band
interleaved by line (.bil}. Maps of administrative boundaries and
population density are in portable document format (.pdf).

htip://sedac.ciesin.columbia.edu/gow
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resulting global spatial distribution of NPP, Human Appropria-
tion of NPP (HANPP) and HANPP as a percentage of local NPP
dala are available for downloading in raster GRID and GeoTIFF
formats. In addition, tabular data by couniry on total estimated
consumption of NPP in the form of food, paper, wood, and fiber
can be accessed.

hitp.//seaac.ciesin.columbia.edu/es/hanpp.himi

IPCC Socioeconomic Data Distribution Centre

Resolution: National
Availability: Circa 2000 to 2100
Coverage: Global

Data Farmat: HTML, XLS

SEDAC hosts and maintains the socioeconomic section of the
Data Distribution Centre (DDC) of the Intergovernmental Panel
on Climate Change {IPCC}), providing access to baseling and
scenario data related to population, economic development,
technology, and natural resources for use in climate impact
assessments. Scenario datasets availabie include the 1S92 and
Special Report on Emissions Scenarios (SRES). Tabular base-
line data in categories such as population and human devel-
opment, economic conditions, land cover/land use, water, agri-
culture/ffood, energy and biodiversity are also available. Also
available is the IPCC Fourth Assessment Report (AR4) Observed
Climate Change database.

hiip.//sedac.ciesin.columbia.edu/dde
Last of the Wild, v2

Resolution: 30 arc-second grid cells
Availability: Circa 2000

Coverage: Giobal

Data Format: Grid and SHP

Human influence is a global driver of ecological processes on
the planet. The Last of The Wild, Version Two depicts human
influence on terrestrial ecosystemns using data sets compiled on
oraround 2000. Three data sets are in the collection. The Human
Influence Index (HII} is a measure of direct human influence on
terrestrial ecosystems using best available data sets on human
settlement (population density, built-up areas), access (roads,
railroads, navigable rivers, coastline), landscape transformation
(landuse/landcover) and electric power infrastructure (nighttime
lights). The Hurman Footprint Index expresses as a percentage
the relative Human Influence Index in every biome on the land’s
surface. The Last of the Wild represents the 10% least influ-
enced areas in each biome.

hitp.//sedac.ciesin.columbia.edu/vildareas

Low Elevation Coastal Zone Urhan-
Rural Estimates (LECZ)
Resolution: National

Coverage: Global
Data Format: XLS

Country-level estimates of urban, rural and total population and
land area in a low elevation coastal zone (LECZ) were generated
globally using Globaf Rural-Urban Mapping Project (GRUMP)
alpha population and land area data products and a Digital Ele-
vation Model (DEM) derived from Shuttle Radar Topographic
Mission (SRTM} remote sensing data. The zone was derived
from the DEM by selecting all land contiguous with the coast
that was 10 m or less in elevation. Zanal statistics were gener-
ated for urban, rural and total population and land area for the
country as a whole and within the LECZ. These LECZ data form
the basis for the first global study fo identify populations, partic-
ularly urban populations, at risk from rising sea levels and more
intense cyclones linked to changing climate.

hitp.//sedac.ciesin.columbia.edu/gpw/lecz jsp

Population, Landscape, and
Climate Estimates (PLACE)

Resolution; National
Availahility: 1990 and 2000
Coverage: Giobal

Data Format: XLS

In the PLACE data set, population and territorial extent are
overlaid with biophysical parameters such as biome, climate,
coastal proximity, elevation, population density, and slope. The
resulting data set consists of an estimate of population and area
(expressed as counts and percentages) for each of these param-
eters and is suitable for researchers who require tabular data
aggregated to the national level.

http.//seaac.ciesin.columbia.edu/place

Species Distribution Grids

Resolution: 30 arc-second grid
Availability: 2005

Coverage: Global and continental
Data Format: BIL

To aid conservationists in determining where species at risk
from habitat loss occur and to assist with ecological modgling,
a consortium of conservation organizations developed a digi-
tal library of the distribution of the birds and mammals of the
Americas and amphibians of the world. The Species Distribution
@Grids provides access to the distribution of nearly 12,000 spe-
cies. Data can be searched using ¢riteria such as class, family,
genus and IUCN Red List endangerment status.
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LAND

Accelerated Ganopy Chemistry Program (ACCP)

Availability: Campaign data, 1992 to 1993
Coverage: Siies in the continental U.S.A.
Data Format: HDF-EQS

ACCP used remote sensing to study the nitrogen and lignin
content of the vegetation canopy in various ecosystems. Thirty-
seven data sets are available on physical forest properties, cli-
matology, phenology, and canopy reflectance.

hitp://daac.oml.gov/ACCF/accp.himi

Advanced Microwave Scanning Radiometer-
Earth Observing System (AMSR-E) on Aqua

Resolution: 5to 56 km

Availability: May 2002-October 2011

Coverage: Giobal

The AMSR-E land products contain interpretive information on
vegetation roughness and water content. The Level 3 land prod-
uct is produced daily on a 25-km EASE-Grid. Swath and gridded
snow products are also available, with daily, 5-day, and monthly
iemporal resolutions.

http.//nsidc.org/dala/amsre/oata_summaries. himf

Advanced Spaceborne Thermal Emission and
Reflection Radiometer (ASTER) Products

Resolution: VNIR at 15 m; SWIRat 30 m; TIR at 90 m
Availability: March 2000 to present

Coverage: Global {oit demand)

Data Format: HDF-EQS

Of the instruments on board Terra, ASTER offers the highest res-
olution image data in visible and near-infrared (VNIR), short-
wave infrared (SWIR), and thermal infrared (TIR) wavelengths.
Routinely acquired data and data products generated include
Level 1A reconstructed unprocessed instrument data. Higher-
level products, which can be requested on demand, include
brightness temperature, surface reflectance, surface radiance,
surface emissivily, surface kinetic temperature, orthorectified
and digital elevation models.

fittp://lndaac.usgs.gov/lpdaac/products/aster_products_fable

ALOS PALSAR L-Band SAR System

Resolution: 10to 100 m

Availability: October 2006 to March 2011
Coverage: Global

Data Format: CEOS and GeoTIFF

PALSAR is an L-band SAR capable of detailed, all-weather, day

and night observations and repeat-pass interferomeiry. It has
multiple observation modes with variable polarizations, resolu-
tions, swath widths, and off-nadir angles. PALSAR data are the
property of the Japan Aeraspace Exploration Agency (JAXA).

https.//vertex.daac.ast. alaska.edu/

Airborne Synthetic Aperture Radar (AIRSAR)

Resolution: 12 to 100 m

Availahility: 1990 to 2004

Coverage: Global

Data Format: Ground Projected Files (grd)

The AIRSAR dataset contains two modes, POLSAR and TOPSAR.
The POLSAR mode acquires C-band, L-band and P-band polari-
metric data. The TOPSAR mode acquires C-band DEM data,
C-band VV, P-band polarimetric data. The P-band data will be
a slant-range POLSAR, if the P-Band is a 20 MHz data and the
DEM is a 40 MHz data. AIRSAR data can be downloaded from
the web through

hitps.//vertex.daac.asf alaska. eduy/.

Naiural streams sampled for dissolved nulrient concenirations in nutriant
dynamics feam 7 hydrochemistry of natural and develoged land cover, Brazilia,
Brazif study. Courfesy: ORNL DAAC
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Boreal Forest Mosaics

Resolution: 100 mto 2 km
Availability: 1997 and 1998
Coverage: North America boreal forest
Data Format; GeoTIFF , TIFF

JERS-1 SAR mosaics of boreal North America (Alaska and Can-
ada) are available on DVD. Winter and summer mosaics were
assembled under the North American component of the Global
Boreal Forest Mapping (GBFM) project. The DVD includes
imagery extending from northern Alaska to the northeastern
United States. Backscatter and texture products are provided as
complete summer and winter mosaics at both 500 m and 2 km
resolution. Backscatter data at 100-m resolution are also pro-
vided as tiles of about 50 JERS-1 scenes each. Please contact
Uso@asf.alaska.edu to request a copy of the DVD.

EQS Land Validation

Availability: Campaign data, 1999 to present
Coverage: Global
Data Format: Data Set Dependent

The EOS Land Validation project is using the ORNL DAAC's
Mercury system for registering data sets from ground-hased and
airborne measurements to compare with EOS satellite products.

hitp.//daac.ornl.gov/LAND_VAL fvalid. shimi
hitp.//daac.ornl.gov/LBA/Iba. shimi

ice, Cloud, and Land Elevation Satellite (ICESat)
Geoscience Laser Altimeter System (GLAS)

Resalutian: 60-m spot size at nadir

Availability: Begins Feb. 2003; (see release schedule for avail-
ahility)

Coverage: Global, from-86° N to 86° S latitude

Data Format: Scaled integer binary format,

big-endian (Unix} byte order

Some of the secondary objectives of the ICESat mission include
measurements of land parameters such as land elevations and
vegetation cover. Using GLAS data to study vegetation has
become a fruitful area of research. Data products useful to non-
cryospheric land siudies include the Land Surface Altimetry
product and various Level 1 products, e.g., Level 1B Global
Backscatter data. {See also Cryosphere)

hitp.//nsidc.org/data/icesat/data.him/

Large-Scale Biosphere-Atmosphere
Experiment in Amazonia (LBA)
Reselution: Varied

Availability: 1995-2006

Coverage: Amazonia

Data Format: Data Set Dependent

The Large-Scale Biosphere-Atmasphere Experiment in Ama-
zonia (LBA} was an international research initiative conducted
from 1995-2006 and led by Brazil. The project focused on
understanding how tropical forest conversion, regrowth, and
selective logging influence carbon storage, nutrient dynamics,
trace gas fluxes, and the prospect for sustainable fand use in
Amazonia. Seventy-three data sets (2 atmospheric chemistry, 19
carbon dynamics, 1 human dimensions, 25 fand use and land
cover change, 6 nutrient dynamics, 10 physical climate, 4 sur-
face hydrology and water chemistry, and 6 trace gases) are cur-
rently available.

hitp.//daac.ornl.gov/L BA/tba.himi

Model Archive (MAPSS)

Resolution: Varied

Availability: Benchmark, PNet, and published
research results

Coverage: Glohal

Data Farmat: Modef Dependent

The ORNL DAAC currently archives and distributes the follow-
ing model products: 3 benchmark model versions: BIOME-BCG,
Integrated Biosphere Simulator (IBIS), and Land Surface Model
(LSM), CENTURY, Version 4 (VEMAP), 2 PNet model produets,
and 2 models used in published research results associatad with
specific model implementations: BIOME-BCG (Law et al.) and
BIOME-BGC.

http.//daac.ornl.gov/model_intro.shim/

MODIS ASCII Subsets

Availability: February 2000 to present
Coverage: Global
Data Format;: ASCI| and GEQTIFF

Selected MODIS land products from tie Terra and Aqua satel-
lites are available for 1028 sites. The products are subset for 7
km x 7 km around the field sites. MODIS data are in sinusoidal
projection in ASCII format. Subset data can be viewed for indi-
vidual compasite periods or as a time series.

hiip.//aaac.ornl.gov/MODIS/modis.himi
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Superior National Forest (SNF)

Availability: Campaign data, 1983 to 1984;
weather data, 1972 to 1990

Coverage: 50 km x 50 km study area in northern
Minnesota, U.S.A.

Daia Format: ASCI]

SNF research investigated the usefulness of remote sensing
data in estimating the biophysical properties (e.g., biomass)
of a boreal forest. Fourteen data sets on canopy chemistry, leaf
area index, leaf reflectance, meteorology, optical thickness, and
reflectance are available.

hittp.//daac.ornl. gov/SNF/summary.htm!

Vegetation Collections

Availability: Varies, between 1932 and 2000
Goverage: Global and regional
Data Format: Various or Data Set Dependent

Holdings pertain to vegetation characteristics, including the dis-
tribution of vegetation types, as well as leaf area index calculated
from field measurements in thirteen data sets.

hitp.//aaac.ornl gov/VEGETATION/
vegetation_collection. himf

Vegetation/Ecosystem Modeling
and Analysis Project (VEMAP)

Availability: Climate measurements, 1895 to 1993 climate
scenarios, 1994 to 2100

Coverage: U.S.A.

Data Format: Data Set Dependent

VEMAP studied the global response of biogeography and bio-
geochemistry to variability in climate and other environmental
factors {e.g., elevated atmospheric carbon dioxide concentra-
tions). Fifteen VEMAP data sets are available.

htip.//daac.oml.gov/VEGETATION/vegetation_collections.himi

Uninhabited Aerial Vehicle Synthetic
Aperture Radar (UAVSAR)

Resolution: 2 m

Availability: 2009 to present

Coverage: Western Hemisphere

Data format: Ground Projected Files (grd)

UAVSAR is a reconfigurable, polarimetric L-band synthetic aper-
ture radar (SAR), specifically designed to acquire airborne repeat
track SAR data for differential interferometric measurements. The
radar is designed to be operable on a UAY {Uninhabited Aerial
Vehicle), but will initially be demonstrated on a on a NASA Gulf-
stream [Il. The radar is fully polarimetric, with a range bandwidth
of 80 MHz (2 m range resolution), and a range swath greater
than 16 km. UAVSAR data are provided as Polarimetric Products
and Interferometric Products from the ASF SDC. UAVSAR data
can be downloaded from the web through htips./vertex.daac.
ast.alaska.edu/.

This image depicls the coasiline along the Everglades National Park. It was
acquired by NASAs UAVSAR instrument, flown aboard a Guifstream I on June
15, 2009. The polarimetric SAR dala has been processed fo yield a Yamagu-
chi decomposition, thaf depicts the physical structure of fargets. In this RGB
fimage, red porirays microwaves that have undergone double hounce from
waler to reg, green porlrays microwaves that have scaftered off vegetation, and
biue portrays microwaves that have bounced off a surface, Courtesy: ASF SDC.
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products is much higher than those for MODIS/Terra, which is
why the availability of the latter data is limited. The Level 2 swath
products are given at full spatial resolution, with scene sizes
approximately 2000 km by 2000 km. The mapped products are
available at several temporal resolutions (daily, 8-day, monthly,
seasonal, and yearly).

hittp.//oceancolor.gsfc.nasa.gov

SeaWiFS on OrbView-2

Resolution: L2 at 1 km for local area coverage (LAC) and 4 km
for global area coverage (GAC), L3 at 4 km and 9 km
Availability: September 1997 {o present

Coverage: Global oceans

Data Format: Various

SeaWiFS ocean color products are similar to those produced
from MODIS, but the instrument has no channels for retriey-
ing SST. The products also are distributed by the Ocean Biol-
ogy Processing Group via the OcsanColor Wab, and include
chlorophyll concentration, diffuse attenuation coefficient, water
leaving radiances at 6 wavelengths (slightly different from the
MODIS wavelengths), and aerosol parameters used in atmo-
spheric corrections. The Level 2 swath products are given

at full spatial resolution. The swath widths depend on the
coverage, approximately 2800 km for LAC and 1500 km for
GAC. The mapped products are available at several tempo-
ral resolutions (daily, 8-day, monthly, seasonal, and yearly).
Additional SeaWiFS products applicable to ocean biology
include photosynthetically active radiation (PAR) reaching
the ocean surface and a global biosphere browse product.

hitp.//oceancolor.gsfe.nasa.gov

SeaWinds on QuikSCAT and
SeaWinds on ADEQS-II

Resolution: Level 3 at 0.25 deg; Level 2B at 25 kmor 12.5 km
Availability: QuikSCAT, JJuly 1999 to November 2009; AD-
EOS-II, April 2003 to October 2003

Coverage: Global

Data Format: HDF-4

Level 3 data sets from the SeaWinds instrument on both Qui-
kSCAT and ADEOS-II provide daily gridded wind vectors, com-
prising zonal and meridional components. The Level 2B data
sets provide per-orbit, swathed wind vectors, comprising speed
and direction. SeaWinds orbits more than 14 times a day. Both
products have ancillary data, €.g., rain flags and quality indica-
tors.

http://podaac. jpl.nasa.gov

‘.fl‘\

The waters of the northeastern Atlantic Ocean are swirling with various phy-
toplankon communities in Ihis May 22, 2010 MODIS image. The brighter
waters, which lie very roughly along the edge of the continental shelf, are
most likely colored by coceofithophores. Courtesy: Ocean Biology Process-
ing Group, GSFC

TOPEX/POSEIDON

Resofution: Along track measurements are approximate-
ly 6 km apart and the ground tracks are 315 km apart at the
equator

Availability: 1992 to 2005

Coverage: Global

Data Format: Binary

Data include sea surface height (SSH), wind speed, signifi-
cant wave height, tropospheric water vapor, ionospheric elec-
tron content, and ancillary information along the satellite’s track,
from both NASA and CNES (French space agency) altimeters
and radiometer. Products include the complete Merged Geo-
physical Data Record-B (MGDR-B) as well as a reduced volume
sea surface height anomaly (SSHA) product.

hitp.//podaac.jpl.nasa.qov
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SPACGE GEODESY TECHNIQUES
AND SOLID EARTH

Space geodesy data are utilized to precisely determing station
positions and velocities of a network of stations. These solu-
tions are then used to maintain the terresirial reference frame,
the set of points that realize an ideal reference system. This TRF
provides the stable coordinate system that allows satellite and
ground-based measurements to be linked over space and time.
The TRF is a foundation by which scientists verify that observed
temporal changes are geophysical signals rather than artifacts of
the measurement system. The TRF provides for remote monitor-
ing of key contributors to global change, e.g., sea level, sea sur-
face and ice surface topography, crustal deformation, temporal
gravity variations, etc. This reference frame provides the spatial
and temporal link between missions.

Doppler Orbitography by Radiopositioning
Integrated on Satellite (DORIS)

Resolution: Varied

Availability: Multi-day, daily 1990 to present
Coverage: Global

Data Format: ASCII

DORIS is a dual-frequency Doppler system developed by CNES
in partnership with GRGS and IGN. The technology has been
included as a host experiment on several space missions (SPOT
series, TOPEX/Poseidon, Jason-1/-2, Envisat, CryoSat-2).
DORIS data records coniain a time-tagged range-rate measure-
meni with associated ancillary information. An accurate mea-
surement is made of the Doppler shift on dual-frequency radio
signals emitted by the ground beacons and received on the
spacecraft. Together with an ultra-stable satellite oscillator, sat-
ellite orbits can be determined with an accuracy of a few centi-
meters. The data also contain information about the various cor-
rections (e.g., ionosphere, troposphere, satellite center of mass,
etc.) that may be applied (or not) during processing phase. Mea-
surements of ground pressure, temperature and relative humid-
ity from co-located meteorological equipment are also included
in the data record and are used for the calcuiation of the tropo-
spheric correction. Products derived from DORIS data include
precise satellite ephemerides, station positions and velocities
(input to the derivation of a Terrestrial Reference Frame), Earth
Orientation Parameters (EOP, polar motion, length-of- day), and
derived vertical total electran content.

hitp://cddis.gsfe.nasa.gov/doris_summary.html
hitp.//cddis.gsfe.nasa.gov/doris_datasum.himl
fip.//eddis.gsfc.nasa.gov/pub/doris

Global Navigation Satellite System (GNSS)

Resolution: Varied

Availability: Weekly, daily, hourly, sub-hourly, 1992 to present
Coverage; Global

Data Format: ASCI|

Global Navigation Satellite Systems, such as the U.S. Global
Positioning System (GPS), Russia's GLObal NAvigation Satel-
lite Systemn (GLONASS), and the EU's Galileo, provide autono-
mous geo-spatial positioning with global coverage. Ground {or
space-hased) receivers collect the signals from orbiting satel-
lites to determine their location in three dimensions and calcu-
late precise time. These receivers detect, decode, and process
both pseudorange (code) ard phase transmitted by the GNSS
satellites. The satellites transmit the ranging codes on two radio-
frequency carriers, allowing the locations of GNSS receivers to
be determined with varying degreas of accuracy, depending on
the receiver and post-processing of the data. The GNSS data
consist of the receiver's observation data, the broadcast orbit
information of the tracked satellites, and supporting data, such
as meteorological parameters, collected from co-located instru-
ments. Products derived from these data include precise satel-
lite ephemerides, station positions and velocities (input to the
derivation of a Terrestrial Reference Frame), Earth Orientation
Parameters (EOP, polar motion and rates, length-of-day), sta-
tion and satellite clock solutions, zenith tropospheric path delay
estimates, and global ionosphare maps.

hitp.//cddis.gsfe.nasa.gov/gnss_summary. himf
hitp://cddis.gsfe.nasa.gov/gnss._datasum. htm/
fip//cddis.gsic.nasa.gov/pub/gps

Satellite and Lunar Laser Ranging (SLR and LLR)

Resolution: Varied

Availability. Monthly, weekly, daily, hourly, 1976 to present
Coverage: Global

Data Format; ASCII

In laser ranging a short pulse of light generated by a laser is
transmitted in a narrow beam to illuminate corner cube retrore-
flectors on a satellite {satellite laser ranging or SLR) or the Moon
(lunar laser ranging or LLR). The station’s telescope collects the
return signal, typically a few photons, and the time-of-flight is
measured. Using information about the satellite’s orbit, the time-
of-flight, and the speed of light, the location of the ranging sta-
tion can be detarmined. Repetitive measurements over months
and years yield the change in station position, or the motion of
the Earth’s crust. Currently, the global SLR network tracks over
forty such saiellites. Data are available in two forms: original
observations (full-rate data) and condensed range observa-
tions generated from these original observations collected over
several seconds to minutes (normal points). Products derived
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~ Data Discovery and Data Access

Data Center Data Search and Order

The data centers are responsible for data archival, product devel-
opment and distribution, and user support. Each data center is
distinguished from one another by their specific Earth system
science discipline. In addition to the search-and-order capabili-
ties provided by Reverb, the data centers have individual online
systems that allow them to provide unique services for users of
a particular type of data. The center-specific systems emphasize
data products, services, and data-handling teols unique to the
data center.

The data centers provide their users with the following services
and information:

Data center services

» (enter-unigue search-and-order systems
» Specific Earth science discipline searches
* Specialized data set tools

User services

» Assistance in selecting and obtaining data

e Access to data-handling and visualization tools
» Notification of data-related news

» Technical support and referrals

For more information about the data centers and their daia and
services, see hilp.//earthdata.nasa.gov/data/data-centers

REVERB

The Next Generation Earth Science Discovery Tool provides a
new interface for discovering, accessing, and using EOS data
products and services. This web-based client for discovering
and ordering cross-discipline data from all iwelve of the EOS-
DIS data centers’ metadata holdings. Reverb allows users,
including those without specific knowledge of the data, to search
science data holdings, retrieve high-level descriptions of data
sefs and detailed descriptions of the data inventory, view browse
images, and submit orders to the appropriate data providers. The
enhanced search-and-order tool has the following features:

e |Jser Registration and Login

e [Data Discovery-Allows a user to discover data sets and
granules based upon user specified criteria including bui
not limited to; simple search terms, temporal range, julian
date (YYYY-MMM),spatial point or bounding box, 2D co-

ordinates by platforms/instruments/sensors, campaigns and
science keywords. An increased level of specificity can also
be applied, such as data product processing level, granule
URL or local granule ID. Filtering results by additional at-
tributes such as day/night flag, and cloud cover percentage
are also available.

* Online & Browse Only

* Users may view their temporal coverage, spatial coverage,
attributes {metadata),related documents (guide search), and
browse images

» Data Access (e.g. direci on-line access, order brokering,
subscriptions)-Allows a user to select data for ordering,
choose packaging information, enter ordering information
(such as shipping address), place an order, and view order
status.

¢ Service Registry

» Event Notification (e.g. automated messages re: catalog or
service modifications)

To access the REVERB interface, see hitp.//reverb.echo.nasa.gov
or visit the Discover Data and Services tools at Attp./earthdata.
nasa.gov

Global Change Master Directory

hitp.//gcmd.nasa.gov

A directory to karth science data, services, and climate diagnos-
tics, the Global Change Master Directory (GCMD) allows users
to discover and access more than 25,000 Earth science data sefs
and services covering all aspects of Eaith and environmental
sciences. Users can search using controlled keywords, free-text,
map/date, or any combination of these. Users can also search
or refine a search by data center, location, instrument, platform,
project, or temporal/spatial resolution.
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Dataminer

fa

i

0.0MG

i Filide -

Datarminer is a web tool for searching and subsetting Level 2 (swath) data. It was developed
ariginally by the French agency Ifremer, and has been modified at PO.DAAC. Gurrently it
hosts Level 2 AMSR- E sea surface temperature and QuikSCAT ocean wind datasets with
more io be added in the future.

» htfp.//podaac-tools.jpl.nasa.gov/dataminer/

Earth Explorer (EE)

LP DAAC

Earth Explorer (EE) LP DAAC The Earth Explorer (EE) tool provides users the ability to
query, search, and order satellite images, aerial photographs, and cartographic products
irom several sources. EE provides access to MODIS land data producis from the NASA
Terra and Agqua missions, and ASTER level-1B data products over the U.S. and Territories
from the NASA ASTER mission.

o hitp.//earthexplorer.usgs.gov

ENTRI

SEDAC

The Environmental Treaties and Resource Indicators (ENTRI) is a comprehensive database
for accessing multilateral environmental treaty data. Using ENTRI you can find treaty texts
and country and treaty status data. The ENTRI Conference of Parties (COP) decision search
tool allows you to search the text of decisions produced by the Parties to a selected subset
of muttilateral environmental agreements.

» fhlip.//sedac.ciesin.columbia.edu/entri

GHRSST Master
Metadata Repository
(MMR)

PO.DAAC

A Web-based interactive tool for data discovery and download for alt Group for High
Resolution Sea Suriace Temperature (GHRSST) products. The MMR provides a simple
spatial/iemporal/product search interface to discover and directly access all GHRSST
products, irrespective of their location at the PO.DAAC, NOAA NODC or regional data
provider distribution node.

« hitp.//ghrsst.jpl.nasa.gov/data_search.htmi

GloVis

LP DAAC

The USGS Global Visualization Viewer (GloVis) allows users to search, browse, and order
ASTER and MODIS data. Users click on a global locator map to view ASTER or MODIS
images for their selected geographic area.

« hitp://glovis.usgs.gov

HyDRO

GHRC
DAAC

The Hydrologic Data Search, Reirieval, and Order {HyDRO) system allows the user to search
data set holdings at GHRC. HyDRO provides a list of GHRC data sets specific to the user's
requirements. Users are able to browse the online information and tools or services for each
gata set. They can download online data sets by FTP or place an order.

« hittp.//ghrc.nsstc.nasa.gov/hydro

Land Pracesses Daia
Pool

LP DAAC

The Data Pool offers direct onling access to all the LP DAAC EQS producis at no cost to the
user. This includes all MODIS land collections and ASTER L1B products that cover the U.S.
and its Territories.

» hiip://ipdaac.usgs.gov/ipdaac/get_dala

Mercury (Advanced
Product Search)

ORNL
DAAC

Mercury is a Web-based system for searching metadata and retrieving selected data. Data
and documentation can raside anywhere on the Internet, including in a data center o, for a
project, on the individual data providers' servers. Mercury keeps the central metadata current
by updating its database every night. Mercury supports international metadaia standards and
is compatible with Internet search engines.

o hitp.//mercury.omi.gov/ormidaac

Mirador

GES DISC

« Simplified web interface for searching, browsing, and ordering Easth scisnce data at
NASA Goddard Earth Sciences Data and Information Services Center (GES DISC).

» Features include {quick response, data file hit estimator, Gazetteer, and interactive
shapping cart.

« Available data include AIRS, Aura (MLS, HIRDLS, OMI), SORCE, TOMS, TRMM, UARS,
and MODIS subsets for A-Train,

« hitp://mirador.gsfc.nasa.gov
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Veriax ASF DAAC | Vertex is ASF's Data Portal designed to discovery and download data from the ASF Datapoal.
All SAR products available through the ASF DAAC can be downloaded through Vertex. The
interface provides the ability to search for data geographically and by date range. Browse
products can be examined and the geographic location of each frame is visible on the map
provided.

» filtps.//veriex. daac.asf alaska.edu/

Data Handling Tog a( il grmat Lonversion, Data Mantpulatio

§

ASF MapReady Tool | ASF SDC « Supports ASF SAR data and CEQS data from a variety of other SAR facilities.
Suite = Enables a user to geocode the data using a variety of projections and standard datums.

« Enables user to terrain correct (orthorectify) the data.

» Enables a user to export the images as geotiffs for use in GIS programs.

» Enables a user to export the images as tiffs, jpegs, or pgm files for easy viewing.
» |ncludes a CEOS metadata viewer.

« Displays thumbnails of imagery as it is loaded.

« Displays thumbnails of imagery that it has processed.

« Includes a simple image viewer.

« hlip.//www.asf alaska.edu/downloads/software_tools

ASF SAR Training ASF SDC » Enables user to follow the steps as a SAR image is processed from Level O raw datato a

Processor Level 1 image via the range-Doppler technique.

« Writes and displays images at each selected processing stage, giving user visibility into
the intermediate steps of the process.

« Enables user to modify various parameters as well as steps that are performed to
visualize the impact of each on the final product.

o hitp.//www.ast.alaska.edu/downloads/software_tools

Earth Science GHRC DAAC | ESML is used to enable applications to incorporate data from multiple diverse data formats
Markup Language without custom coding. It can handle a vast number of heterogenecus data formats found
(ESML) in scientific data sets. The Earth Science Markup Language (ESML) was developed by

ITSC to assist in easier data access and utilization. ESML is an interchange technology
that enables data (both structural and semantic) interoperability with applications without
enforcing a standard format within the Earth science community. Users can write external
files using ESML schema to describe the structure of the data file. Applications can utilize
the ESML Library to parse this description file and decode the data format. As a result,
software developers can now build data format indepandent scientific applications utilizing
the ESML technology.

* hitp.//esmi itsc.uah.edu

GDEx LP DAAC This GDEx tool allows users to browse and download ASTER GDEM data based on
geographic areas of interest or predefined regions, including state, provinge, and
county {for the United States). Data output from GDEx is available in GeoTIFF or
ArcASCII format. GDEx is the result of collaboration between the LP DAAC and George
Mason University's Center for Spatial Information Science and Systems.

« hitp.//demex.cr.usgs.gov/DEMEX/

Earth Explorer (EE) | LP DAAC Earth Explorer {EE) LP DAAC The Earth Explorer {EE) tool provides users the ability to
query, search, and order satellite images, aerial photographs, and carfographic products
from several sources. EE provides access to MODIS land data products from the NASA
Terra and Aqua missions, and ASTER level-1B data products aver the U.S. and Territories
from the NASA ASTER mission.

« hitp.//earthexplorer.usgs.gov

LDOPE LP DAAC The MODIS Land Data Operational Product Evaluation {LDOPE} software tools help
extract MODIS [and product quality metadata to enable users to further parse and
interpret them. These tools are invoked as stand-alone executables fram a commandline
interface. The software is supported on Linux, Windows, and Mac operating systems.

* hitp.//ipdaac.usgs.gov/ipdaac/tools/idope_tools
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Data Handlmg Tools (Read/lngest Format Conuersmn Data Wlanlpulatmn)

READ. HDF

GESDISC

ThIS command line program allows a user to view the contents of an HDF flle as well as
subset the data therein. Data can be subset along any dimension, or the entire data can be
dumped if no subset options are given. Therg is also a mode to pnnt a hierarchical tree list
of the objects in the file. Data can be sent to an ASCII text file, a set of flat binary files, or
displayed on the screen {dsfault).

o htip.//disc.sch.gsfe.nasa.gov/services/tools/tools.shim!

Spatial Data Access | ORNL DAAC | SDAT is a web-based tool that enables users to visualize biogeochemical data sets in
Tool (SDAT) Google Earth, explore metadata, customize and download data by specifying projection,
resolution, format, spatial extent, time peried, band(s), and interpolation method.
» fittp./fwebmap.ornl.gov/wesdown
TES Read Sofiware | LaRC ASDC | The TES L1B, L2, and L3 read software packages allow users to access the parameter in
TES data files.
o hitp.//eosweb.Jarc.nasa.gov/PRODOCS/ tes/tools/read_software. himi
Tool for Working with | LaRC ASDC | Tools are available for Orbit/Date and Latituds/Longitude io Path/Block Conversion,

MISR Data

[LP DAAG

extracting data and metadata and calculating block center times.
« hitp.//eosweb.farc.nasa.gov/PRODOCS/mist/tools/misr_tools.fitmi

This GDEx tool allows users to browse and download ASTER GDEM data based on
geographic areas of interest or predefined regions, including state, provinge, and
county (for the United States). Data ouiput from GDEX is available in GeoTIFF or
ArcASCIl format. GDEX is the result of collaboration between the LP DAAC and George
Mason University's Center for Spatial Information Science and Systems.

« hitp.//demex.crusgs.gov/DEMEX/

Earth Explorer (EE)

LP DAAC

Earth Explorer (EE) LP DAAC The Earth Explorer (EE) tool provides users the ability to
query, search, and order satellite images, aerial photographs, and cartographic products
from several sources. EE provides access to MODIS land data products from the NASA
Terra and Aqua missions, and ASTER level-1B daia products aver the U.S. and Territories
from the NASA ASTER mission.

* hitp.//earthexplorer.usgs.gov

HEW Subsetter

GHRC
DAAC

HEW (HDF-EOS Web-based subsetter) can extract a subsst of any grid or swath data file
that is in HDF-EQS format. Subsetting can be performed on

« Latitude and longitude (rectangular areas)

» Date and time span (swath data)

« Datasei parameter, e.g., instrument or sensor

HEW is also capable of subsampiing by extracting every Nth point of data. As a stand-
alone subsetter, HEW uses a user-friendly web-based front-end to gather the user’s
subsetting criteria and then submits the subsetting job to the batch queue. The subsetter
engine (back-end) can also be used separately by substituting a site-specific front-end in
place of HEW's web-based interiace.

« hitp.//www.subset.org/tools_docs/sas-hew.himf

ICESat/GLAS
Subsetter

NSIDC
DAAC

ICESat/GLAS data users are able to subset GLAS data products by area of interest and timsa
period, as well as enter multiple sets of spatial coordinates.
» hitip.//nsidc.org/data/icesat/orderhim!

Land Processes Data
Pool

LP DAAC

The Data Pool offers online access to all of the LP DAAC EOS products at no cost to the
user. This includes all MODIS land collections and ASTER L1B products that cover the
U.S. and its territories.

» hifps.//ipdaac.usgs.gov/get_data/data_pool

LDOPE

LP DAAC

The MODIS Land Data Operational Product Evaluation (LDOPE} software tools help
extract MODIS land product quality metadata to enable users to further parse and
interpret them. These tools are invoked as stand-alone executables from a commandline
interface. The software is supported on Linux, Windows, and Mac operating systems.

« hiip//ipoaac.usgs.gov/ipdaac/tools/idope_fools
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Population
Estimation Service

Subsetting and Filtering Tools (Temporal, Spatial, Parameter, Channel)

stimation Service allows for estimating population totals and related

statistics within a user-defined region. The service is accessible through three standard

protocols used by many online map tools and clients: the Opan Geospatial Consortium

(OGC) Web Processing Service (WPS) standard, a Representational State Transfer (REST)

interface, and a Simple Object Access Protocol (SOAP) interface. Standards-based clients

such as uDig are able to submit requests using the 0GC WPS. Users of ArcGIS software
from ESRI can submit requests through SOAP. The REST interface is intended for use with
lightweight javascript clients.

» To access the Population Estimation Service, users need to work with an online map
client (htip//sedac.ciesin.columbia.edu/gpw/Mps.jsp) or Geographic Information System
(GIS) software package that supports spatial queries through one of the three supported
protocols.

The service interfaces are available at:

» Web Processing Service (WPS) hittp.//sedac.ciesin.columbia.edu/wps/WebProcessingSe
rvice?Request=GetCapabilities&Service=WPS

* REST/SOAP Services  hitp://sedac.ciesin.columbia.edu/mapservices/arcgis/rest/
services/sedac/GPW/GPServer

SAGE Il Binary File | LaRC This software subsets SAGE Il binary format files by latitude and longitude regions and/
Subset Tool ASDC or by paramefer. The selected subset is written to an ASCII output file along with header
information for profiles that match the subset criteria.
» hifp./feosweb.farc.nasa.gov/PRODOCS/sage2/tools/subset_sage2_tool.fimi
Spatial Data Access | ORNL SDAT s a web-based tool that enables users to visualize biogeochemical data sets in
Tool (SDAT) DAAC Googte Earth, explore metadata, or customize and download data by specifying projection,
resolution, format, spatial extent, time period, band(s), and interpolation method.
« htip://webmap.ornl.gov/wesdown
SPOT GHRCG A companion program to HSE, SPOT can be used to check HDF-EQS files for subsettability by
DAAC HSE. SPOT is invoked using a simple command-line interface. ft checks that:

jection, and

« The file exists and is readable

« The file is in HDF format

« The file is in HDF-EQS format

« The file contains valid HDF-EOQS structures

« The file contains the metadata neaded for subsetting
« illp.//www.subset org/tools_docs/sds-spot htm!

AS2GT NSIDC Use this suite of software tools to subset and grid Level-1B and Level-2A AMSR-E swath
DAAC data. These tools make it easy to process data into custom grids with any temporal or

spatial resolution. AS2GT is not a standalone toolkit, but is part of the NSIDC Passive
Microwave Swath Data Tools (PMSDT).
« hitp.//nside.org/data/tools/pmsat/as2gt. him!

Atlas of the NSIDC This National Snow and Ice Data Center web site allows visitors to explore and dynamically

Cryosphere DAAC map the Earth’s frozen regions. Viewed from a polar perspective, the available scenes
include snow cover, sea ice extent and concentration, glaciers, permafrost, and other critical
components of the Earth’s cryosphere.
« hitp.//nside.org/data/atias

Earth Explorer (EE} | LP DAAC | Earth Explorer (EE) LP DAAC The Earth Explorer (EE) tool provides users the ability to
query, search, and order satellite images, aerial photographs, and cartographic products
from several sources. EE provides access to MODIS land data products from the NASA
Terra and Aqua missions, and ASTER level-1B data products over the U.S. and Territories
from the NASA ASTER mission.
« hitp./fearthexplorer.usgs.gov

EASE-Grid NSIDC EASE-Grid iools include IDL routines and map projections for geolocation and conversion

Geolocation Tools DAAC tools to use with EASE-Grid data sets.

» htfp//nside.org/data/eass/iools.fitmi

95



95

[UAYS 1arIeSRLL/NOE 110 DBED//ARY

"sayIs a|diynw

A1anb pue ‘Jsalalul |0 SBAJE U0 Ul I00Z ‘Siafe| dewr pajejal [ea)wiayo0800Ig SnoLeA malA
UBD SI8S( "8lIS JBU) U)IM POTRID0SSE $16S Jep auj 0} Syulf Saplaoid JaaIas au) \Salis Jo
dnoJf 10 8118 B 193|8S pue dew auy Asenp, S18SM "BIUALY YLON Jo aDBIAA0D JaLo BU)

pue abela0o [eqof ylim aua “Jyyd INYO Ul Je BIeD Sa)IS paXl4 Sjanpoid pueT SIA0IN
pUB ‘L INXNT4 Auananpoad Arewiid 18U $$8002 0) SI9SN 8|qBUS SISAISS (BL G OM,

awvd
NGO

SI908M

LAMOPSIM/AOD 110 GRLUGam// i) o

"pOy1aL Lonejodisiul pue (S)pueg ‘poliad aLwl} JUaIxa [BIRdS ‘eLI0} ‘UOIIN|0SaL
‘uonaalo:d BuIA)oads Aq BIep PeojUMOD PUE 9Z|LL0ISN3 0 ‘BlepElaW a10|dxe ‘Uied a1booy
Ul S0 BIEp [BoiWayacafiolq azi[ensiA 0} $18SN Se|qeuUa Jey] |001 Paseq-qam e S| 1¥aS

avva
INHO

(1vQs) 1001
$5339Y BleQ [Bljedg

10zsu/sipouly/eien/i0 opisu/y:diyy

‘swelboid 1 pue (]| SUO[BPUE]S [B1BA3S

0] §{[B2 e [euy steifold |1ad 881y} Jo SISISU0D 19ZSIA “suonoalod dew o Ajellea e
uj ejep pappub upm saj Aeuig Jer) sonpoad pue BIEp Ljems S|aQIN Bululejuod sajy SO3

-J(H Peal ey} 5|00} 2IBMHOS J0 J3S B S| ([DZSIN) X0q[oc] pHY-01-UlemS SIGOIN aul

avvad
JaISN

19¢SW

ACH SBSN 0 GamLLy/-cliyf o

UM HIA WO 8|qejleAR ale Suondo BlpsLu

ON “pROJUMOP Jasn Jo} A10)0allp d14 J198ds-qol e uo pabejs ale sjas ejep Inding Jvya
78U} 1e S1anas 8)dynw $S0.08 aJemyas BuIssaoold | YN LM Ul 81 Sqof papiuagng
"PBOJUMOQ PUR ‘S$8201d ‘U01193]3S :SqE) UIBL 831L] 0jul Aj[eUONSUN) |HIN PUB SIADID
seziuefio a0R/EILI GO LY AUk {LHIN) |00) uonaalolday SIGOIN 8IGRPBO|UMOP BU pue
(SIAOID) JaMaIA UOIEZI[BNSIA [BQOIE) SOSN BU} O SaIN|1geded 1ei|IWe} S3UIqUIoD g3 LHIN

IWadl

qemLyn

LIEMS 100 L0800, SIpOLLY/S1001/28BDAY/A0D SOSN 0BBDa)// Y

SLg)sAs Buijerado SR PUB ‘SMOPUIM

'Ynu uo payoddns S| 1WA 8y Areulq pue mel 4411099 “JaH Bulpn(su) siewloj sl
013ndIN0 8L Sa)lM PUB ‘SuoijewIoisueY oiydelfoal swiaped ‘Buiiasans [eoads pue
jeiieds spoddng aemjos ay1 “paauaiajal A|[eoiydesBoal si ey sfiewl pappub Ajuiojun
£ 0} JBUIIO) UIBMS S0T-J(H Wouj sionpold pue| g (9487 |[e pue g} [3A87 SIAOIN 8wos
urojsues; 0} A)]1qeded ey} SspIa0Id (UIBMSIHIN) Uiems |oo] uoias(oiday SIQOW 8uL

avva di

eMSLHIN

100) U0H93f0Id51~SIDOW/S|00}/78epa)/ACE SBSN 08Epdl/:aljY

swa)sAs Bunesado sepy pue ‘SmOpUIAL xnul uo paoddns

SI YA 8U, “Afeuig pue el ‘4411099 “4gH Buipnjoul sjeusol s)i o} Jndina au} sajlim pue
‘uonaalold dew Juasallp & 0} uojjeuriojsues alydeiBoal sisopad ‘Buijiesgns [esds
pUe [eijeds ‘Buiyoiesow spoddns s1emyos sy “Tewio} S03-40H Ul Slonpoid pug| & 1eAs]
DUB ‘g [3A87 ‘92 [3A87 SIQQIN Peal 0] Sasn sa|eus {14} [00L uchasfoidsy SIGOIN BUL

Jdvva d1

THIN

Sf00}~8dop)/sj00y/2800)/A00"SOSN JBEDT//.diji]

suimsAsGunelade Je puB ‘SMOPUIA XNUIT U0 papoddns s| 912mjos ay ] “aseliajul
8UI|PUBLLILIOD B WO} $3|EINIAXS 3UO[B-PUE]S SB PENDAL] BIE S|00) 883l "LLSL] TN
pUe asied JayLn} 0] SI8SN 81GEUS O} BlEpelaL AjtjenD 1onpoid pue| SIGOIA 1Je1xe

djau $100} 21eM0S (340aT) UoIeN|eAd 1anpoLd feucyessdo eeg pueT SIGOIN 8UL

owWwa dl

34001

{00dejep/eiep " 190/m00 shsn geepal//.sdiy

"$8110)1418 S]I pUB 'SM

BU J3A03 JBU3 SJoNPOJd €17 Y3 LSY PUB SUOND8||0d pue| SIQOIA (e SpNjaul sIyL “1esn
ay 0} 1509 ou 18 s1Inpold §0F J¥Ya 478Ul JO |[B 0] SS3I8 BUJ|UO S:BHO 100

5 EX

|09




Algorithm
Development and
Mining System
(ADaM)

[ The Alg

orithm Development and Mining System {AdaM) developed by the Information
Technology and Systems Center at the University of Alabama in Huntsville is used to apply
data mining technologies to remote sensed and other scientific data. ADaM provides a
toolkit of pattern recognition, image processing, optimization, and association rule mining
capabilities. Using common scripting languages, such as Python, Perl, and shell, ADaM
components can be used to solve complex data analysis problems.

« filtp://datamining.itsc.uah.edu/adamy

Earth Explorer (EE)

LP DAAC

The Earth Explorer {EE) tool provides users the ability to query, search, and order satellite
images, aerial photographs, and cartographic products from several sources. EE provides
access to MODIS land data products from the NASA Terra and Aqua missions, and ASTER
level-1B data products over the U.S. and Territories from the NASA ASTER mission.

« hitp.//earthexplorer usgs.gov

GDEx

LP DAAC

This GDEx tool allows users to browse and download ASTER GDEM data based on
geographic areas of interest or predefined regions, including state, province, and county
(for the United States). Data output from GDEXx is available in GeoTIFF or ArcASCII format.
GDEx is the result of coltaboration between the LP DAAC and George Mason University's
Center for Spatial Information Science and Systems.

« hitp.//demex.cr.usgs.gov/DEMEX/

Giovanni

GES DISC

NASA Giovanni (Goddard Interactive Online Visualization AN aNalysis Infrastructure)

is a web-based remote sensing and model data web-based analysis and visualization
system developed by the Goddard Earth Sciences Data and Information Services Centar
(GES DISC). This web-based tool facilitates data discovery, exploration and analysis of
global and regional data sets—covering atmospheric dynamics, atmospheric chemistry,
hydrofogy, meteorology, precipitation, and oceanographic data. New Giovanni porials
provide an increasing amount of model output data. Visualization output options have been
improved to enable comparisons of multiple plots and easier refinement

« hitp.//disc.sci.gsfc.nasa.gov/giovanni

GLAS Visualizer

NSIDC
DAAC

The IDL Visualizer reads data from an ICESat/GLAS file making the file viewable as
graphical summaries of variables.
« hitp://nsidc.org/data/icasat/tools. himi

GLIDER: Globally
Leveraged Integrated
Data Explorer far
Research

GHRC
DAAC

Globally Leveraged Integrated Data Explorer for Research (GLIDER) is a powerful tool that
combines existing mining and image processing services to enable researchers to fully
exploit the large volumes of NASA satellite imagery and data needed for scientific research.
Itis a freely available and easy-to-use tool with on-line video tutorials.

« hitp://miningsolutions.itsc.uah.edu/glider/
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explorer (MINX)

LaRC ASDC

i Desertotionz .

MINX is an interactive application written in IDL that functions both as a general-purpose

tool to visualize MISR data and as a specialized tool to retrieve detailed plume heights and

wind velocities from wildfire smoke, velcanic, and dust plumes. MINX inciudes high-ievel

options to:

» Interactively digitize plumes in order to automatically retrieve heights and winds from
MISR multi-angle imagery

» Make scrollable, single-camera and multi-camera true-color and false-color images of
MISR radiance data

« Create animations of the nine MISR camera images providing a 3-D perspective of MISR
scenes

» Display plots of top-of-atmosphere Bidirectional Reflectance Factor (BRF) vs. camera
angle for selected pixels

» Difference images acquired on MISR orbits that share the same ground track

» Create map visws of MISR orbit locations

« Save images and animations to disk in various formats

» fittp.//www.openchannelsoftware.comyprofects/MINX

MISR Level 3
Imagery

LaRC ASDC

Visualization of parameters contained in the MISR Leval 3 global data products such as

radiances, aerosol optical depth, surfacs reflectance, and vegetation indices are available.
The Level 3 products are averages of select Level 1 and Lavel 2 parameters over daily,
monthly, seasonal and annual time periods. MISR Level 3 data are available for viewing,
animating, and downloading from the Web.

« hitp:/feosweb.farc.nasa.gov/PRODOCS/mist/lavel3/overview. htmi

misr_view

LaRC ASDC

A freely available IDL-based display and analysis tool, can be used with many types of

MISR and AirMISR data. It was specifically designed for use with files that use the HDF-
EOS "grid” interface.
« hifp./feosweb.larc.nasa.gov/PRODOCS/misiftools/misr_view himi

MODIS Land Product
Subsets (Global Tool)

ORNL DAAC

Web-based tool to obtain data for any location on earth. Users selsct a site either from a
pick list or by entering geographic coordinates, and the area surrounding that site, from

1 pixel up to 201 X 201 km. Selected data can be viewed in Google Map, Gaogle Earth,
MODIS-WebGIS, or Tile Mapper. The tool provides time series plots of the selscted
measurement, an ASCI! fite of the pixel valugs for the selected product along with quality
information, average and standard deviations for the selected area, and a file that can be
imported directly into GIS software. A land cover grid (IGBP classification) of the area, and

an estimate of heterogeneity (Shannon richaess and evenness) is also provided. Additional

features are in development.
= hilp://daac.oml.gov/MODIS/MODIS-menu/MODIS_global_intro.himi

MOPITT Level 2
Viewer

LaRC ASDC

IDL-based tool for creating plots of MOPITT Level 2 data products.
= f(tlp://eosweb.farc.nasa.gov/PRODOCS/mopitt/tools/ moppitt_level?_viewerhtmi

MRTWeb

LP DAAC

MRTWeb combines familiar capabilities of the USGS Global Visualization Viewer (GloVis)
and the downlcadable MODIS Reprojection Tool (MRT).The MRTWab interface organizes
GloVis and MRT functionality into three main tabs: Selection, Process, and Download.
Submitted jobs are run with MRT processing software across multiple servers at the LP
DAAC. Output data sets are staged on a job-specific FTP directory for user download. No
media options are avaitable from MRTWeb.

« hito.//mrtweb.crusgs.gov
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Data \hsuallzatmn & Analysis Tools

| Terranal SEDAC

Viewer

The TerraVrvaf SEDAC Vlewer isa standa[one sofiware application (Mmrosoft Windows-
based) that enables the visualization and integration of hundreds of socioeconomic and
environmental variables and layers, mcludmg many data sets from SEDAC and a range of
satelliie-based data. TarraVivalis of primary interest to researchers and analysts working
in a variety of areas, from environmental and ecological sciences to the social and health
sciences. Along with the many global data sets the 2011 update includes 51 ready-made
maps, ten GeoData indicator collections with hundreds of variables, and other features —
scatter plots, tabular data display, map image production, and Web-basad download of
additional data layers. The free TerraVival SEDAC Viewer DVD can be ordered by visiting:
« fittp.//sedac.ciesin.columbia.edu/terraVivaliseriet/

view_hdf

LaRC ASDC

A freely available IDL-based display and analysis tool for accessing data stored in HDF and
HDF-EOS format. Variables from either Science Data Sets or vdata structures in a HDF file,
can be subset, rendered as two and three-dimensional graphics, and plotted as geolocated
data onto various world map projections. Other features include multiple variable plots,
difference plots, and simple statistics.

» hitp.//eosweb.farc.nasa.gov/HPDOCSview_hdf htm!

Way Point Planning
Tool

GHRC
DAAC

The Waypoint Planning Tool (WPT) is a Java application used to specify aircraft

flight tracks through an interactive point-and-click interface. Individual flight legs are
automatically calculated for altitude, latitude, longitude, leg distance, cumulative distance,
leg time, cumulative time, etc. The resultant flight plan can then be posted to the Google
Earth-based RTMM for all interested scientists to view and track actual flight progress
compared to the planned flight track.

o fittp.//rimm.nsstc.nasa.gov/wpl/
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An Alphabetized List of Tools (

iéESaULAS Subsetter

showing the various uses for each tool)

X
Image Gallery LaRC ASDC X
Land Processes Data Pool LP DAAC X X
LDOPE LP DAAC X X X X
Map Server ORNL DAAC X X X
Mercury (Advanced Product ORNL DAAC
Search)
Mirador GES DISC
MISR Browse Tool LaRC ASDC X
MISR ENVI Tool LaRC ASDC X X X
MISR [Nteractive eXplorer (MINX} | LaRC ASDC X
MISR Level 3 Imagery LaRC ASDC X
MISR Toolkit LaRC ASDC X X X X
misr_view LaRC ASDC X X
MIST NSIDC DAAC X X
MODIS L1 and Atmospheres MODAPS X X X
Archive and Distribution System | LAADS
(LAADS)
MODIS Land Products Subsets | ORNL DAAC X X X X
MODIS Land Product Subsets, ORNL DAAC X X X X
Collection 5
MODIS Subsetting and ORNL DAAC X X
Visualization Tool for North
America
MOPITT Level 2 Viewer LaRG ASDC X
MRT LP DAAC X X X
MRTSwath LP DAAC X X X
MRTWeb LP DAAC X X X X
MS2GT NSIDC DAAC X
MISR (Multi-angle LaRC ASDC X X X
ImagingSpectroRadiometer)
Order and Customization Tool
NAMMA Real Time Mission GHRC DAAC X X X X
Monitor (RTMM)
NGAT NSIDC DAAC X
NOESIS GHRC DAAC
OPeNDAP PO.DAAC X X
POET PO.DAAC X X X X
Polaris NSIDC DAAC X X X
READ_HDF GES DISC X X
SAGE Il Binary File Subset Tool | LaRC ASDC X
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NASA Earth Science Technology Office (ESTO)

NASA Education Program

hittp://esto.nasa.gov/

From space-borne instruments and components to data sys-
tems and modeling, the NASA Earth Science Technology Office
(ESTO) funds and develops a broad range of technologies for
the scientific observation and measurement of Earth. ESTO tech-
nologies are also used for NASA operations as well as practical
applications that benefit society at large. These investments and
technologies enable many new Earth science measurements,
including those outlined in the National Ressarch Council's
Decadal Survey for Earth Science.

NASA Internship, Fellowship and
Scholarship Opportunities

hitp://intern.nasa.gov

The over-arching mission of the One Stop Shopping Initiative
(OSSI) for NASA Internship, Fellowship and Scholarship Oppor-
tunities is to advance the United States’ policy initiatives for
STEM Education and workforce development. The initiative is an
innovative, mission-enabling, NASA-wide approach to commu-
nicating and providing students at all Institutions of Higher Edu-
cation (IHE) access to a portfolic of internship, fellowship, and
scholarship opportunities offered by NASA Mission Director-
ates and Centers. The OSSI enables eligible students to access
opportunities through a single portal (intern.nasa.gov) and sin-
gle application (SOLAR}. 0SSl also enables NASA to continually
reengage students throughout their academic careers.

hitp.//education.nasa.gov

NASA' journeys into air and space have deepened humankind’s
understanding of the universe, advanced technology break-
throughs, enhanced air travel safely and security, and expanded
the frontiers of scientific research. These accomplishments share
a common genesis: education. NASA will continue the Agen-
cy's tradition of investing in the Naticn's education programs
and supporting the country's educators who play a key role in
preparing, inspiring, exciting, encouraging, and nurturing the
young minds of today who will be the workforce of tomarrow.

NASA’s Science Education Program
htip.//science.nasa.gov/educators/

The Science Mission Directorate has an essential role in NASAS
education mission “to inspire the next generation of explorers”
and is committed to utilizing NASA resources te foster the broad
involvement of the Earth and space science communities in edu-
cation and public outreach {E/PO} with the goal of enhancing
the nation’s formal education system and contributing to the
hroad public understanding of science, mathematics and tech-
nology. NASA's Science Education Program creates products
using NASAS results in Earth-Sun system science, solar sys-
tern research, universe exploration, and the development of new
technologies to support learning. The program sponsors educa-
tional activities at all levels of formal and informal education to
provide opportunities for learners to investigate their world and
their universe using unique NASA resources.
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Acronyms and Abbreviations
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DISC Data and Information Services Center
DMSP Defense Meteorological Satellite Program
DN Distribution Notice

DORIS Doppler Orbitegraphy and Radiopositioning Integrated
by Satellite

EASE Equal Area Scalable Earth

EGHO EOS Clearinghouse

ECS EOSDIS Core System

EDOS EOS Data and Operations System

ENTRI Environmental Treaties and Resource Indicators
ENVI Environment for Visualizing images

EOQS Earth Observing System

EOP Earth Orientation Parameters

EOSDIS EOS Data and Information System

EP Earth Probe

EP! Environmental Performance Index

ERBE Earth Radiation Budget Experiment

EROS Earth Resources Observation Systems

ERS European Remote Sensing Satellite

ESA European Space Agency

ESI Environmental Sustainability Index

ESIP Earth Science I[nformation Partner

ESML Earth Science Markup Language

EVI Enhanced Vegetation Index

FIFE First ISLSCP Field Experiment

FIND Federation Interactive Network for Discovery
FIRE First ISCCP Regional Experiment

FLASHFlux Fast Longwave And SHortwave radiative Fluxes
FLUXNET Global Flux Tower Network

FOV Field Of View

FPAR Fraction of Photosynthetically Active Radiation

FTP file transfer protocol

GAC global area coverage

GBFM Global Boreal Forest Mapping

GCI Global Cloud Imagery

GCMD Global Change Master Directory
GEDEX Greenhouse Effect Detection Experiment
GES GSFC Earth Sciences

GHRC Global Hydrology Resource Center

GHRSST Group for High Resolution Sea
Surface Temperature

GHz gigahertz
GIF Graphics Interchange Format

Giovanni GES-DISC Interactive Online Visualization and Anal-
ysis Infrastruciure

GIS Geographic Information System
GLAS Geoscience Laser Altimeter Sysiem

GLIDER Globally Leveraged Iniegrated Data Explorer
for Research

GLONASS GLObal NAvigation Satellite System
GloVis Global Visualization Viewer

GNSS Global Navigation Satellite System

GODAE Global Ocean Daia Assimilation Experiment
GPS Global Positioning System

GPCP Global Precipitation Climatology Project
GPW Gridded Population of the World

GRACE Gravity Recovery and Climate Experiment
GRFM Global Rain Forest Mapping

GRUMP Global Rural Urban Mapping Project
GSFC Goddard Space Flight Center

GUI Graphical User Interface

HALOE Halogen Occultation Experiment

HANPP Human Appropriation of Nat Primary Productivity
HDF Hierarchical Data Format

HDF-EQS HDF for the Earth Observing System
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NANMMA NASA African Monsoon Multidisciplinary Analyses
NASA National Aeronautics and Space Administration
NAVYOCEANO Naval Oceanographic Office

NCSA National Center for Supercomputing Applications
NCDC National Climate Data Center

NDVI Normalized Difference Vegetation Index

netCDF network Common Data Form

NGAT NSIDC GLAS Altimetry elevation extractor Tool
NIR Near [nirared

NLDN National Lightning Detection Network

nm Nanometer

NOAA National Oceanic and Atmospheric Administration
NODC National Ocsanographic Data Center

NPP NPOES Prepatory Project

NSCAT NASA Scatterometer

NSIDC Nationaf Snow and Ice Data Center

NVAP NASA Water Vapor Project

OCTS Ocean Color and Temperature Scanner

0GG Open Geospatial Consortium

DMI Ozone Monitoring Instrument

ORNL QOak Ridge National Laboratory

0SDR Operationat Sensor Data Records

OTD Optical Transient Detector

OTTER Oregon Transect Ecosystem Research

PALSAR Phased Array type L-band Synthetic Aperture Radar
PAR Photosynthetically Active Radiation

PB Petabyte

PDS (NASA) Planetary Data System {file format)

PEM Particle Environmeni Monitor

PLACE Population, Landscape, and Climate Estimates
PMSDT Passive Microwave Swath Data Tools

PNet Phoiosynthesis, evapotranspiration, and net primary pro-
ductivity model

PNG Portable Network Graphics
POAM Polar Ozone and Aerosol Measuremeant

PO.DAAG Physical Oceanography Distributed Active
Archive Center

POES Polar Operational Environmental Satellite
POET PO.DAAC Ocean ESIP Tool

POLDER Polarization and Directionality of Earth’s
Reflectances

POLSAR Polarimetric SAR (JPL AIRSAR observing mode)
PR Precipitation Radar

PROVE Prototype Validation Exercise

PSR Polarimetric Scanning Radiometer

QuikSCAT Quick Scatterometer

RAMP RADARSAT Antarctic Mapping Project

RivDIS River Discharge

RTMM Real-Time mission Monitor {tool)

SAFARI Southern African Regional Science [nitiative
SAGE Stratospheric Aerosol and Gas Experiment (1, II, and Il}
SAR Synthetic Aperture Radar

SCF Scientific Computing Facility

SCS3 Satellite Coincidence Search Subscription Server
SDP Standard Data Product

SDPS Science Data Processing Segment

SeaDAS SeaWiFS Data Analysis System

SeaWiF$ Sea-viewing Wide Field-of-view Sensor
SEDAC Sociosconomic Data and Applications Center
SERF Service Entry Resource Format (GCMD)

SFTP secure ftp

SGP Southern Great Plains

SIM Spectral Irradiance Monitor
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