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geodetic imagery as part of GeoEarthScope, a component of the Earth-
Scope Facility project funded by the National Science Foundation. All 
GeoEarthScope acquisition activities are now complete.  Airborne LiDAR 
data acquisitions took place in 2007 and 2008 and cover a total area of more 
than 5000 square kilometers. The primary LiDAR survey regions cover fea-

-
west, the Intermountain Seismic Belt (including the Wasatch and Teton 
faults and Yellowstone), and Alaska.  We have ordered and archived more 
than 28,000 scenes (more than 81,000 frames) of synthetic aperture radar 
(SAR) data suitable for interferometric analyses covering most of the west-
ern U.S. and parts of Alaska and Hawaii from several satellite platforms, in-
cluding ERS-1/2, ENVISAT and RADARSAT. In addition to ordering data from 
existing archives, we also tasked the ESA ENVISAT satellite to acquire new 
SAR data in 2007 and 2008. GeoEarthScope activities were led by UNAVCO, 
guided by the community and conducted in partnership with the USGS and 
NASA.  Processed imagery products, in addition to formats intended for use 
in standard research software, can also be viewed using general purpose 
tools such as Google Earth. We present a summary of these vast geodetic im-
agery datasets, totaling tens of terabytes, which are freely available to the 
community. 

UNAVCO acquired approximately 5,788 km2 of high resolution airborne LiDAR (Light 
Detection and Ranging) imagery during four major ALSM (Airborne Laser Swath 
Mapping) campaigns.  GeoES LiDAR acquisitions were planned and conducted 

data collection practices so as to provide the EarthScope community with a rich, 
high quality data set capable of supporting a wide range of interests and applica-

UNAVCO funded several groups to acquire and process these data.  LiDAR data for all 
projects were collected by the National Center for Airborne Laser Mapping (NCALM) 
using an Optech Gemini scanner at pulse rate frequencies of 70 to 125 KHz.  High rate 
GPS data from regional continuous networks, primarily PBO, were used for ground 
control.  Supplementary GPS data collection and trajectory analyses were conducted 
by Ohio State University (OSU).  Data collection campaigns typically included several 

OSU, and the USGS as well as volunteers from local universities and communities.  
GeoEarthScope airborne LiDAR data are distributed by Arizona State University and 

other specially developed tools. 

-
port for these projects during all phases.

UNAVCO acquired Synthetic Aperture Radar (SAR) imagery in response to recommendations by the 
GeoEarthScope InSAR Working Group.  More than 17 terabytes of data suitable for interferometric 
analyses were purchased from the European Space Agency (ESA) and ordered from NASA via the 
Alaska Satellite Facility (ASF).  Included were data from ESA’s ENVISAT, ERS-1 and ERS-2 missions as 
well as the Canadian Space Agency’s RADARSAT-1 mission.  In addition to ordering data from exist-
ing ESA and NASA archives, UNAVCO tasked the ESA ENVISAT satellite to acquire new SAR data for 
EarthScope regions of interest for every orbit from October 2007 through September 2008.   Cover-
age areas for GeoEarthScope InSAR data holdings are shown at right.   

The successful acquisition of these data for GeoES was made possible through strong collabora-
tions that were established between UNAVCO, the European Space Agency (ESA), NASA, and the 
Alaska Satellite Facility (ASF).  Data were acquired from ESA at special pricing through Category-1 
research proposals submitted by UNAVCO.  Data were acquired from NASA at no cost through pro-
posals submitted by UNAVCO.  The ESA Cat-1 data policy restricts distribution of data to intended 
research applications.  In order to distribute ESA data acquired by GeoES while maintaining compli-
ance with the ESA data policy, UNAVCO worked with ESA to established the “Mini Cat” proposal pro-
cess which allows researchers to freely request data of interest directly from UNAVCO.  The GeoES 
Mini Cat-1 request form is: http://geoes-insar.unavco.org/minicat_request.php

In addition to the baseline level of support provided by ASF as a community data center, UNAVCO 

-
quired from ASF as well as ESA.  UNAVCO also funded the University of Texas at Austin to develop 
new software for on-demand extraction and concatenation of SAR data as required for processing 
in various research software packages.  The UNAVCO Facility Data Group developed and imple-
mented the essential infrastructure and software needed to archive the GeoES data and to support 
community access to this rich dataset.

Satellite Mission Scenes Frames Data from
ESA

Data from
NASA/ASF

Total Data
Volume

ERS1 4,096+ 16,671+ 620+ GB 1,730+ GB 2,350+ GB
ERS2 18,814+ 41,235+ 1,911+ GB 3,446+ GB 5,357+ GB
ENVISAT 2,784+ 7,786+ 921+ GB 0 GB 921+ GB
RSAT1 10,932+ 40,829+ 0 GB 8,373+ GB 8,373+ GB
Total 36,626+ 106,521+ 3,452+ GB 13,549+ GB 17,001+ GB

A "scene" is one unbroken sequence of SAR signal, of any length, in a single data le.
The "frame" counts are based on 15 seconds of SAR signal per frame. Most scenes are one or more frames.

PROJECT REGION MAJOR TARGETS COVERAGE AREA ACQUISITION
DATES

Death Valley – Fish
Lake Valley

Death Valley - Fish Lake Valley
fault

420 km2 NOV 2006,
OCT 2007

Northern California San Andreas fault, Hayward
fault, Maacama fault, Green
Valley fault, Little Salmon fault

1960 km2

(including supplementary
targets funded by USGS and

other partners)

MAR–APR
2007

Southern California Garlock fault, Elsinore fault,
faults in Panamint, Owens,
Death valleys

1,995 km2 APR 2008

Paci c Northwest Yakima fold and thrust belt 290 km2 APR 2008

Yellowstone &
Intermountain
Seismic Belt

Yellowstone, Teton fault,
Wasatch (Nephi) fault

696 km2 JUL 2008

Alaska Denali fault, Totschunda fault 427 km2 JUL-AUG 2008

Airborne LiDAR Satellite InSARAbstract

DEM’s shown here were produced by NCALM as preliminary data products.  Final data products are released as pro-
cessing is completed.  Currently available data include all of the Northern California region and parts of the Southern 

Processed GeoES LiDAR data products in various formats are freely available for download from 
http://www.opentopography.org as follows: 

http://opentopography.org/kml

Binary grid format are also available for download in 1 km2 tiles.   Users can browse and download available tiles via 

  End-to-end system for the distribution and processing (DEM generation) of 
LiDAR topography data. The system harnesses cyberinfrastructure developed by the GEON Project to allow users to 

These interferogram examples of the 
2008 Wells, NV earthquake were gen-
erated used GeoEarthScope InSAR 
data and were provided courtesy of 
John Bell.  For additional information 
please see the poster on this subject 
by F. Amelung and J. W. Bell:

S51B-1745 (MC Hall D)
 Title:  InSAR Analysis of the 2008 
Wells, Nevada Earthquake

G53A-0630
2008 Fall AGU

ERS-1

ERS-2

ENVISAT

RADARSAT-1

Filtered (bare earth) DEM, 1-m, Taggart Lake area, Tetons (preliminary)

Google Earth image, Taggart Lake area, Tetons

Filtered (bare earth) DEM, 1-m, Old Faithful area, Yellowstone (preliminary)

Google Earth image, Old Faithful area, Yellowstone

Google Earth

GeoEarthScope data are open access and freely available to the EarthScope community.  LiDAR and InSAR 

requirements.  To help make the data as easily accessible as possible we have developed tools and products  
that allow data to be viewed in Google Earth.  Google Earth may be the only tool some users require to utilize 

analyses in dedicated software such as GIS.

from http://www.opentopography.org.

available scenes from a region in Southern 
California.  In this example, an ERS-2 scene 
acquired on 2007-09-23 has been selected 
and properties such as Start and End times, 
Track, Orbit, Beam Mode, etc. are displayed in 

download from http://geoes-
insar.unavco.org. We would like to acknowledge and thank the many community members who made GeoEarthScope data ac-

quisitions a success.  Members of the four GeoEarthScope working groups provided essential guidance and 

from these organizations contributed invaluable support and expertise to all aspects of GeoEarthScope.  All 
groups funded by UNAVCO to support this work acted as collaborative partners and went above and beyond 

do not have the space to name each individual but their contributions are greatly appreciated. UNAVCO is funded by the National Science Foundation (NSF)
and the National Aeronautics and Space Administration (NASA).


