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science for a changing world

USGS EROS — Who We Are

The more than 600 members of the workforce at the
L5, Geological Survey (LVSGS) Center for Earnth Resources
Observation and Science (EROS) are dedicated to improving
our tnderstainding of a changing world. The work performed by
EROS staff is dynamic, multi-scale (global, national, regional,
and local), and potentially affects millions of people each
day. EROS activities and investigations are diverse, but their
ultimate goal 1s the same: to acquire and disseminate objective,
impartial, and apthortative scientific data and information
about the Earth and its resources.

Geographers and other scientists at EROS investigats
ways to use satellite images and other types of geographic
information to study the Earth. For example, some scientists
at EROS are exploring the effects of wildfires, monitoring the
regeneration of vegetation after a fire, and finding ways to
better pradict fires and deal with their consequences. Other
scientists participale in emerzgency response activities
worldwide by rapidly making available satellite images of areas
that have been hit by earthquakes, floods, and other natural
or human-induced disasters. Sull other EROS scientists are
investigating ways (o use radar to predict volcanic eruptions,
modeling the carbon cycle, simulating the effects of climatz
change, monitoring drought. providing early warning of
famines. and studying environmental impacts on wildlife, such
as frogs and other amphibians. [n addition to their research
activities. many EROS scientists also conduct training classes
all over the world on the use of satellite images and
geographic information.

Teams of scientists and data management specialists at
EROS use many types of geographic information to create
detailed digital representations of elevation, land cover, and
other aspects of the Earth’s surface. Many of these digital data
sets are available on the Internat. Some teams study ways to
discemn trends in the changing land cover of the United States or
investigate new sources of data that can detect very small and
subtle changes to the landscape. For example, scientists employ
data collected using a special type of airbome laser technology
called lidar to analyze both the terrain and the vegetation on the
Earth's surfiace in great detail.

Sarellite systems engineers at EROS operate the Landsat
satellites and ensure that they continue their vital role as onigue
sources of errestrial data. The USGS Landsat receiving station
at EROS is staffed by satellite operation specialists who make
sure that incoming data from Landsat and other satellites is
processed and stored for further use. The broad task of satellite
operations and data reception, whether from Landsat, other
satellites. or aerial photography, supports the work of scientists
at EROS and many others around the world.

Front entrance to USGS EROS

One of the greatest strengths of EROS is its archive of
historic satellite imagery and aerial photography, the largest
civilian archive of such data in the United Siates. EROS
archivists not only work to ensure that this 35-year data record
15 perfectly preserved, but also explore innovative ways to make
the archive’s holdings more readily available. For instance. the
archive’s entire acrial photography collection —over 8.5 million
frames—is being scanned so that each image can be accessed
digitally via the [nternet.

Software developers perform a vital function at EROS
by creating special-purpose software that enables scientists
and engineers o do their work efficiently. Computer system
engineers keep EROS computer systems and networks running,
a critical job given the fact that roughly a terabyte of data is
received at the Center every day, All this information must be
moved over internal networks that link processing, storage,
and distribution systems. Computer engineers also evaluate
new siorage and network echnology that can enhance EROS’
already state-of-the-art computer systems.
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Communications specialists creatively showcase the
work going on at EROS via posters, news releases, exhibits,
workshops, Web sites, videos, and articles. and by giving tours
10 visitors. Data and applications support staff help costomers
find data, manage data sales, and promote EROS capabilities at
national and intermational conferences. Logistics stall keep the
physical plant at EROS in working order.

ER(S staff come from across the United States and from
around the world, Most members of the EROS workforce
operate out of the USGS facility located 16 miles northeast of
Sioux Falls, South Dakota. Some staff, however, are based with
partners 4t various other locations throughout the country and
the world. EROS supports a strong visiting scientist program,
hosting scientists and post-doctoral researchers from local,
national, and intermational universities. [n addition, the Norh
American node of the United Nations Environment Programme’s
Global Resource Information Database is located at EROS,
with international staff working on environmental and natural

Table 1. USGS EROS Service Contractors, 2007.

The U.S. Geological Survey Center for
Earih Resources Ohservation and Science

resource issues. Student interns at EROS also provide support
for science projects while gaining firsthand research experience,

EROS is a government facility under the direction of
the USGS, which is an agency of the U.S. Department of the
Interior. However, it has a large contract labor force. About 80
opvernment managers dirset the work at EROS, while most
of the staff are employed by support service contractors. This
partnership combines government and indostry strengths and
ensures workforce flexibility —and has proven to be effective
and suceessful for over 33 years. The largest support service
contract at EROS is the Technical Support Services Coniract,
or TSSC. The first TSSC was awarded in 1972 various private
compunies compele for this contract every 5 years. Some of
the other service contracts at EROS mclude those for satellie
flight operations, facility maintenance, security, accounting, and
custodial services. The table below shows the cumrent service
contractors at EROS.
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USGS EROS — What We Do

The mission of the U.S. Geological Survey (USGS)
Center for Earth Resources Observation and Science (EROS) 1s
o collect data and conduct scientific research that improves ouor
understanding of a changing world. Much of the work we do is
based on remote sensing.

Remote sensing is the science of acquiring information
about the Earih’s surface without actually being in contact
with it. This information can be collected by satellites,
camerds, or a variety of other sensors. Remotely sensed earth
science datm form the heart of the EROS mission. EROS is
perhaps best known as the USGS receiving station for Landsat
sutellite images. However, data from many other satellites and
other remote sensing platforms —including radar, lidar (an
airborne laser instrument). und serial photography —as well as
information about elevation, land cover. and other aspects of
the Earth's land surfaces are also stored at and disimbuted
by EROS,

Receiving, processing, archiving, and distributing
satellite images and other remaotely sensed data are primary
tasks carried out at EROS. Furthermore, EROS scientists use
these different forms of remotely sensed data in a wide varisty
of research projects that range from dought monitoring and
climate change to international emergency response. Other
EROS specialists support the promotion and distribution of
these dats. Specifically, the key elements of the work done at
EROS include:

= Data Reception and Processing: EROS operates the USGS
Landsat receiving station, and also receives data from other
satellites and sensors. ERCS is responsible for Landsat
operations and for running the ground station that processes
and distributzs new remotely sensed data. EROS will host the
around receiving station for the successor to Landsats 5 and
7, the current satellites in the sedes that began in 1972,

= Data Archive and Distribution: EROS houses the
world's farzest civilian archive of remotely sensed imagery.
Stewardship of this collection involves preserving the data
and making it available at the lowest possible cost. In addition
to millions of satellite images, the archive alsp contains
more than eight million aerial photographs that date back to
the 1930s, Archival experts at EROS are in the process of
scanning all these photographs and making the entire
collection available on the Internet.

= Data Set Development: EROS scicnusts develop data
sets for use in research and monitoring of the Earth and the
changes that are occurming to it. Land cover and elevation are
two fundamental data sets developed at EROS that are used
by scientists worldwide. EROS also plays a key role in the
investigation of new sources of geographic information, such

Grand Canyon, Arizona
Landsat7 image.

as lidar and radar technologies. Many of these data sefs, and
products derived from them, are available on the Internet.

* Climate Change: Using satellite images to monitor the
growth of vepetation worldwide and employing sophisticaiad
software to model the carbon cycle are two ways that EROS
scientists contribote to the study of climate change.

= Earth Monitoring: By comparing satellite images of the
United States from over a decade ago to current images,
scientists at EROS detect how land cover has changed
over time and discern some of the effects of those changes.
Drought monitoring and famine early waming projects in the
United Stutes and many foreign countries rely on satellite
images and data sats derived from those images to analyze
vegetution conditions —and identify potential drought
condiions — throughout the growing season. Information
on the extent of wildfires, the consequences fires have on
vegetation, and the likelihood of fire cccurrence is developed
at EROS and provided to forest managers around the country.
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Topography of Puget Sound, Washington
Merged topography and bathymetry data with SHOALS
{computer application) of Puget Sound, Wash,

Additionally, EROS scientists have been among the world's
leaders in using radar to detect pre-erupiive expansion of the
Earth's crust near volcanoes, a sign that a volcanic eraption
could be imminent.

= Emergency Response: EROS scientists respond to natural
and human-induced disasters around the world with data,
maps, and information. Flood monitoring projects at EROS
attempt to predict the extent of potential inundation in places
such as Afghanistan and Africa.

* Qutreach and Customer Suppori: EROS seeks to inform
and educate the public about the Earth’s resources and its
terrestrial environment with publications. videos, Web sites,
workshops, presentations at conferences, and tours. EROS
staff help customers find and acquire satellite images and
other data, and coordinate requirements with other
gOVernment agencies.

In summary, scientists and engineers at EROS provide
the delinitive data and information required to undersiand and
monitor landscape characteristics, natural processes, and land
management practices that affect society and the environment.
EROS provides informed and unbiased assessments of emerging
science and engineering requirements o the land remote
sensing and earth science communities, Its staff work 1o ensure
the long-term viability of remotzly sensed data as a scientific
resource through the renewal and enrichment of the contents and
capabilities of the EROS archive. The work performed at EROS
to preserve mnd distribute remotely sensed data and to conduct
scientific research ensores that these daia sets will contribute to 4
greater understanding of our changing world.

Sawtooth and Millard Fires

Landsat 7 image of two lightning-ignited wildfires in the San
Bernardino Mountains. The fires burned 58 homes near the town of
Yucca Valley, California. July, 2006.

Peulik Volcano, Alaska Aleutian Islands

In the above image, each intarferametric fringe [cycle of colors from
red ta green to cyan to yellow and back to red) represents about
2.83 cm of vertical uplift. The 1396-1398 inflation episode at Peulik
Volcano confirms that InSAR detects magma accumulation beneath
voleanoes believed to be dormant several months before other signs
of unrest are apparant.
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125 years of science for America & & % &

'_en Can | Plcture Save A

reports on fires.
Landsat data, as
part of a large
information
system, have
proven valuable
In monitoring
daily changes in
~fire conditions.”

— T.M."Murphy,
Bureau of Land
Management

As the wildland-urban
interface expands. more
people than ever are at
risk from wildland fire.
Landsat is a crucial tool
in the Government’s fight
io protect lives, property,
and natural resources
from this growing threat.

In 2002, B15 structures hurned.

UL5. Department of the Interior
L5, Geological Survey
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Space Beans

North Dakota and
Minnesota produce
over 31% of the Nation's
supply of dry edible
beans.

White mold, a fungal
disease that develops in
humid and rainy weather,
is one of the most serious
crop diseases in the Red
River Valley, and can
cause substantial yield
losses.

“The near real
time Landsat
imagery we get
through the Upper
Midwest Aerospace = ~
Eﬂmarﬁum, NASA, By identifying very wet arsas, this farmer was shle to apply fungicide to his crops only where necessary.
and the USGS

helps us make key
decisions, resulting

in considerable cost
savings and increased
productivity. More
importantly, we

apply less chemicals,
helping the
environment.”

—Gary Wagner, President,
AWG Farms, Crookston,
Minnesota

Spray application map craatad trom the
Landsat data. .

This example was dong in cooperation
s with the Uippar Midwest Asmzpaca
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125 years of science for America

assess pesticide
exposure beyond
the farm. With
the use of this
technology,

-

we’ve moved to - -
a much more
integrated view
of exposures

Jfor the entire Human exposure to agricultural chemicals has long been associated with cancer,

population.” birth defects, and neurological disorders . Today, the USGS collaborates with the
National Cancer Institute and Colorado State University to evaluate the potential

use of remotely sensed satéllite imagery to study agricuitural chemical exposure
— Dr. J.R. Nuckols, in lowa, Nebraska, and Colorado.
Department of

Environmental and
Radiological Health
Sciences, Colorado

State University, Fort :FC}_

Collins, €O -

-

L5, Deparment of the interior
1.5, Gealogical Survey
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How Full is the World’s Breadbasket?

“Landsat 7 is a

key operational
tool for assessing
global agricultural
economics which___
affects billions
of dollarsin
‘agricultural trade
and income every

month.” —USDA
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Monitoring Drought Conditions with the
Vegetatlon Drought Response Index

: A joint effort by the U.S. Geological Survey’s National Center for Earth
3 T Resources Observation and Science and the National Drought
b - e = Mitigation Center is underway to develop and deliver timely geographic
{ | information on drought at a 1-km resolution. These maps show an
i\ : ] L: experimental drought indicator, the Vegetation Drought Response Index
e ST L ) , % (VegDRI), developed to provide regional and sub-county scale
| information of drought effects on vegetation. VegDRI is calculated
= , 2 using data mining techniques that integrate complex information from
S — = satellite measurements. climate-based drought indices, land cover types,
]\ e e L soils characteristics, and additional environmental factors. Future
= —? Yy e SRS L development is planned to monitor drought over the lower 48 states
=y 1 ; : s S e :
! 4. % % using these techniques. Further information and maps can be found at:
|

i A '\ http://gisdata.usgs.net/website/Drought_Monitoring/

2005
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Ay i = ] ‘. % National Center
I % ] i | ‘ % for EROS
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The National Map

USGS EROS Data Center Collaboration in South Dakota

The South Dakota Space Grant Consortium (SDSGC)

This program is funded by NASA and led by the South Dakota School of Mines and Technology in Rapid Cily,
South Dakota |t ie designed lo provide pre-college education, hioher education for facully and sludents, and public
=ervice educafion in space science, mathematics, enginesring, and technology to South Dakota citizens. The
program provides & link emong members and sfiliates and establishes a communication forum for space scienca,
engineenng, and lechnology topics, S0SGC sls0 sponsors the annual South Dakota Space Days.

http:fwww sdsmit. edu/space/space himl

Members:
Augustanz Collegs — Sioux Falls, 50 % U‘SGS @

South Dakota School of Mines and Technology - Rapid City, 5D [ ]

South Dakota State University — Brookings, S0 _

USGES EROS Data Center, Sioux Falls, SD %
Ll B 4. L5 E

State and Federal Govarnment Affiliates: m

Mational Weather Service Forecast Office, Abardean, 50
Office of Asronautics, South Dakota Department of Transpariation

Educational Affiliates:

Black Hills State University (BHSU), Spearish, 50 University of South Dakata (USD), Vermillion, S0

Dekola Siate University (DSU), Madizon, S0 Teaching SMART (Girls, Inc.} Repid City, 5D

Lake Araa Technical Instituie, Waterdown, 5D Badlands Observalory, Quinn, S0

Lower Brule Community College, Lower Brule, 5D Black Hillz Astronomical Society

Morharn State University, Aberdesn, 50 Canter for the Advancement of Mathematics &

Oglala Lakola College, Kyle, SD Science Ed. NASA “Educalor Resource Cenler

Smence Linksges in the Community (SLIC), Rapid City, 50 (ERC), Spaarfish, SO

5i Tanka Universily (formerly Cheyenne River Community Children's Science Ceniar, Rapid City, SD
Callzge), Eagle Butte, 5D Kirby Seience Discovery Center £ ERC, Washinglon

Sinte Glezks University, Rosebud, SD Pavilion, Sioux Falls, 50

Sisseton Wahpston Community College, Sissetan, SD South Dakota Discovery Center & Aguarium,

Sitting Bull College, Fort Yatas, ND Piemme, 50

'% P%Cuk

o e

Experimental Program to Stimulate Competitive Research (EPSCoR) Collaboration

The USGE EDC attends EPSCoR sponsored meetings and is a member of the REACH (Ressarch Excellence: A
Crtical Hallmark) Commitiee.

* EPSCoR

NASA EPSCoR Research Projects

The focus is on Egrih system scignce projects that incorporale both remote sensing fechnology and strong
collaboration with USGS EROS Data Center, NASA centers, Horizons Incorporated, and others, Projects include
“Lesf Ares Index for Fire Chronosequences of the Black Hills snd Southem Sibers: A Comparative Study” and
“Cross-Calibration of Landsat and IKONOS Sensors for Use in Precision Agricultura”

* SDSMET, 305U, Augustana College

USGS EDC Adjunct Professors at South Dakota Universities

Twenty EDC scientists and engineers are adjunct professors &t S0 Universities. In 2004, staff sciantists will taach
courses an remole sensing and conservation biclogy at South Dakota colleges. USGS EROS Datla Center siaff
SEMVE ON numerous graduale student commiliess st SOSU and SDSMET.

Each semester for the past 10 years, USGS EDC scienfists have made presentations to many S05U classes on a
wide range of fopics renging from natural resources management and conservation biology to the imporsncs of
foreign languene skills.

* Augustana College, SDSMET, SDSU, DSU

LS. Depanment of the Intenor
U.5. Geological Survey

D22-July 2004




Washington Pavilion of Arts and Science

The EROS Dala Center has membership on the Boerd of Directors for the Pavilion Kirby Sciance Miscovery Centar,
and suppors the science and educalion objectives of the Pavilion with exhibits, guest speakers, snd collsboration
in community oulreach.

* Washington Pavilion of Arts and Science

Land Resources Mapping and Monitoring at SDSU

For over 10 years, the SDSU Enginesring Ressarch Center and the EROS Dete Cenler have collaboraled in the
field of applying satallile remote sensing to land resource mapping and monitodng. In order o facilitsis the
exchanga of information and maintsin close liss with the USGS EDC, 505U provides office space for 2 USGS
geogrzpher.

* 5bsu

USGS Data Exhibit at the Washington Pavilion of Arts and Science

To commemarale the 200" anniversary of Lewis and Clark's Corps of Discovery, staf st the USGS EDC designad
an exhibit itted, "The Voysge of Discovery Conlinues: Another View of the Journey of Lawiz and Clark”. This exhibit
foatured =atellite end elevation dala that traced the route from 5t Louis, Missouri 1o the Pacific Coest. Todsy, the
USGS uses modern surveying technologies 1o continue the legacy of exploring our natursl resources thal bagan
with Lewis and Clark

* Washington Pavilion of Arts and Science

Convention and Meeting Planning Services

Augusiana Coliege is under contract with the USGS EOC lo fumish convention and meefing planning services in
support of inftiatives and projects. In cooperation with the USGS EDC, Augustane plans for, hosts, and supporis
conventions, mestings, and working groups in the U.5. and abroad.

* Augustana College

Joint Agency Commercial Imagery Evaluation (JACIE)

The USGS EDC is working with the city of Sioux Falls snd Minnehaha County Geographic Information Sarvices
{GIS) departmants as part of the Joini Agency Commerctal imagery Evalustion (JACIE) effort 1o evaluate
eommercial remols sensing products oblained from serial mapping and salelile sensors. As parl of this =fior, the
USGS, City of Sioux Falls and Minnehahs Counly have developed and established an in silu calibration test rengs.

* City of Sioux Falls, Minnehaha County

Collaboration for Wildlife and Fisheries Sciences

The USGS EDC is collabarsting with faculty and students in the Wildife and Fisherss Sciences Depanment st
SDSU on & varsty of geaspalial applications involving resesmch and management of wildlife populstions and their
habiats.

* SD5U, USFS, NP5, SDGFEP

Northeast South Dakota Closed Basin Flooding Study

The study covers the development of the Waubay Lakes and the climate Issues that led 1o fiooding in the closed
basin, The study resulled in a modsl designed io predict possible fulure waler levels within the watershed.

* FEMA. COE, SDDENR, 505U, and WRD

Visualization

The USGES collzborates with universitiss in pursuing new lechnalogies and lachniguas for visualization of Earih
science dalz and high-bandwidth network scosss Io information.

* 5DSU, SOSMET, USD, DSU

LU_5. Depanmen of the Inl=ior
L.5. Ganlogica! Sunsy

024 July 2004
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Beowulf Clustering Investigations

Over the last two years, the USGS EDC worked with the SDSU Compuler Science Departmant developing
algorithms for ihe Baowull clustering and prototyped & “Cluster of Clusters™ concept.

* SDSU, SDSMAT

e o
o T 3
o iy 7 e

Gross Primary Productivity Carbon in the Northern Great Plains 2001 Growing Season
This project focuses on scaling up carbon flux measuremeants from local fo regional sceles. The derived reaional
and temporal maps are useful for improving carbon budgets and understanding temrestrial carbon sources and
sinks. Web site: hitp-ffedc. usgs govicarbon_cycie/FluxesResearchAddivities. himl

* SD3U, USDA Agricultural Research Service, USAID-CRSP

South Dakota Crop Maps

Using saiellite imapery, crop maps of South Dakota are being developed to 2ssess the impacts of fertilizers and
pesticides on waler quality.

* SD-DENR, SD-EDWDD

USGS EDC Wide Area Networking to South Dakota Universities

The USGS EDC has multiple high-speed connections to regional and national networks. For tha last five years, the
USGS EDC hes perticipeted in an NSF EPECoR grant awarded 1o a consortium of ststes including MO, 5D, NE,
K5, OK, MO & AR The USGES EDC provides the termination point, rack space, and engineering suppart for all of
the Imiemet? connected universities within South Dakota Including: SD5U, US0D, SDSMET, BHSU, NS, DSU. The
slaff configure all university netwark connections. The iotal EDC Wide Area Metwork conneclivity exceeds 800
Mbils/sec.

* 505U, UsSD, SDSMT, NSU, BHSU, DSU

Landsat Calibration

Cooperative resaarch between SDSLU and the Landsat Project provides a unigua oppartunity 1o enhance the
calibration of USGS Landsat dala and to further S05U's sateliite images dats calibration research and education
acliviies.

* s0OsU

American Indian Services, Inc.

The USGEES EDC MNative Amernican Ligizon is on the Amearican Indian Services, Inc., Board of Direclors in Sioux
Falls. Board members serve o direct the agency in its mission to provide =ocial and economic assistance through
direct and referral service for Mative Americans in Sioux Falls, S0.

* American Indian Services, Inc.

Providing Fire Maps for South Dakota

The USGS has respanded with data and daiz analysis for posi-fire assessmenis an South Dakota wildland fires.

" NPS:  Jewsl Cave Mational Monumeant — Jasper Fire, Wind Cave National Park - Hightand
Cresk Fire, Badlands Nationsl Park ~ West Sage Fire, Dillon Fira

* USFS: Jaszper Firg, Grizzly Gulch Fire, Roger's Shack Fire, Battle Cresk Fire, Blk
Mouniain Fire

* Custer State Park: Galena Creak Fire

b fiW

Sinte Gleska University (SGU) Memorandum of Understanding with the USGS

Thiz MOU promaotes Earth scence careers and professionsl development among SGLU students, builds and
strengthens relstionships among Federal programs, private industry, and SGU, and establishes 2 link betwasn
traditionzl Lakola and westermn science views of the landscape ("wo views, one landscape”).

" 5GU

U.S, Department of the Inaror
U5, Geological Survay
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NativeView

NativeView is gn iniliative aimed st improving resource management, aghcutture, sconomic development, and
sducation on trbal lands through the use of Federsl dal2 and l=chnology by developing protlotype applications
besed on scienfiiic and tradiionsl descnplors of tribzl landscapes.

* SGU, Tribal College Consortium

Sioux Falls School District Native American Connections Program

The Mative American Liaison from the USGS EDC mests weskly with sludants from the American Conneclions
Program o inform, educste, and mantor them.

* Sioux Falls Middie and High Schools

Land Cover Trends

The USGS conducts 2 national analysis of the rales, causes, and consequences of Ignd wuse and fand cover
change

* EPA, SDSU, Siate University of New York - Environmental Science and Forestry, University of Southern
Misziszippi

MODIS Reprojection Tool

The LF DAALC collaboralad with SDSMET on the development of the MODIS Reprojection Tool softwars that is
used lo reproject, mossic, subset, and reformat MODIS land gridded products. The project leam was recognized
with @ NASA Goddard Technoiogy Commercialization Progrem award in 2001.

* SDSMAT

Perennial / Intermittent /| Ephemeral Streams for The National Map of the Future
Through a research prospectus, the USGS EOC funded the South Dakots State University geography depsrimant
to conduct research and produce publicstions on the legal remifications of misclassfication of streams on USGS
maps. SOSU is conducting the work that began in 2003 and will extend tfhrough September 2004,

* 5DSU

SouTH DARDTA CEWTER
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South Dakota Center for Biocomplexity Studies (SDCBS)

SDCBS was established by South Dskolz EPSCoR lo promole integratad research it environmental systems.
Bipcomplexity siresses the richness of biological systems and their capacily for adspistion and salf-organizing
behavior. The Director provides coordination and the academic infrastructurs includes researchers dismbutad
across South Dakols.

* EPSCoR, 5D5U, SDSMET, USD

USGS Business Partners Program

The USGES Business Pariners Program serves the Government, privals industry, and the peneral public by enabling
snd encoursging the distribution of Federsi dats resources through commercial enfities such as Horizons, inc. of
Rapid City, SD. The USGS EDC and Horizans, Inc. worked together to compile maps and aerial pholo resourcas
that sid in enviranmental cleanup of many abandoned militery bases. As Business Pariners, they provided S0
autharities with complete senial photo coverage of the Black Hills areas to aid in forest fire suppression.

* 805U, Horizons, Inc.

Commercial Imagery Calibration, Evaluation, and Application

The USES warks with academia and industry to evsluste and develop sensor calibration and image dals stendards
and image application=s with respect to commercial imagery. Collaborative efforts include invelvament with the Joint
Agency Commercial Imagery Evaluation (JACIE), South Dakota 2010 Research infliative, USGS Canographic
Servicas Contracts for image collection, and USGES camera callbration contracis.

* SDSU, Horizons, Inc.

.8, Depariment of the Interor
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Workshop for Educators

USGEE EDC siaf and the Upper Midwest Aerespace Consortium (UMAC) Educationsl Public Access Resource
Canter (EdPARC) hast workshops at the LUSGES EDC titled, “Earth Science Toals for Educatars”

* SDSU, Axtell Park Middle School, UMAC/EdPARC, Educators across 5D

"Science to Kids" Distance Learning

USGS EDC seientisls make prasenlations gnd provide opportunities for questions from students in grades 6-12
ihrough the Digital Dekots Metwork distance learning technology. Scientisls have offered two presentations a
manth during the school calendar year: Web site: hitpfwww.ddnnetnet

* DECA, SD Middle and High Schools

Earth Imagery for Education

A concepl under devalopment by USGS EOC Qutreach siaff is o focus on 15-20 specific areas of remale sensing
utility and achievement. The objective is to capture students” attention by using shmulating imagery and relating the
images 1o realdife problems in S0, such as fiopding in NE South Dakota, wild fires in the Black Hills, or activities
glong the Missour River. Onling, inleraclive lesson plans will accompany each ares of study

Web site: hitpeanhsciencedkids or usgs gov
* 5D Elementary, Middle, and High Schools, SDSMET

Other K-12 Educational Presentations and Qutreach

»  Student Shadowing/Mentoring Coordinstion — through the East Dakote Educational Cooperative, United
Way School-based Mentoring, ShadowED, Rural Shadow Program, Business Leadership Network, and
Connecting Educators 1o the Workforce

=  Sgience Fairs — provide judoges

. Waler Feslivals — staff booths and give presentations on “Water From Spece”

»  Elementary Career Days — exhibit and give presentations a5 pert of “Fabulous Fridzys"

* 5D Elementary, Middle, and High Schools, SDSMET, Sioux Falls Chamber of
Commerce, Sioux Falis United Way

* Indicates USGS Collaborator

For More Information

USGS EROS Data Center Phone: 800-252-4347 General information on  products
USGS Customer Services Phone: 605-594-6151 products and services may be

Mundt Federal Building TDD: 605-594-6933 obtained by calling 1-888-ASK USGS -
Sioux Falls, SD 57198 Fax: 603-394-6589 http://ask.usgs.gov

USGS EDC External Website http://edc.usps.sov/

The National Map

“The National Map is a consistent framework for geographic knowledge needed by the Nation. It provides public access
to high quality, geospatial data and information from multiple partners to help inform decision-making by resource
managers and the public. The Narional Map enhances America’s ability to access. integrate, and apply geospatial data at
clobal. national. and local scales.” Website: www. nationalman.uses.eov

Note: The pictures have been added for interest and only to draw your attention to the text.
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ACRONYMS

BHSU Black Hills Siale Universily
COE Corps of Enginesrs |
D5U Dakola State Uriversity |
EDC EROE Dats Cenler
EPA Environmental Proteclion Agency
EPSCoR Expenmental Program 1o Stimulate Compsiitive Ressarch
IERC Educator Resource Center
FEMA, Federzl Emargency Management Agency
NPS Mational Parks Service
MSF INational Science Foundation
MSL Marthem State University
REACH Research Excallence: A Crifical Hellmark —
SDDENR Zouth Dzkotz Depariment of Environment and Natursl Resources
SO-EDWDD  |Soulh Dakota East Dakota Water Development Districl
ISHEF&P South Dakots Depariment of Gama, Fish, and Parks
BO5GEC South Dakota Space Grant Consordium
SOSMET South Dakote School of Mines and Technology
SDEU iSouth Dakota Stale University
SEU Sinte Gleska Universily
SLIC Sciance Linkages in the Community
United Ststes Agency for Intemational Developmeni-
USAID-CRSP |Collaborative Rezearch Suppori Program
LsDo University of South Dakols
USOA United Siates Department of Agricullure
USDA-FSA  |USDA Farm Service Agency
LISFS Linited Siales Forest Sarvice
USGES 1.5, Geological Survey
WRD Weter Resources Discipling

U.5. Department of 1he Interior
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2 USGS

science for a changing world

The National Map

USGS EROS Data Center Collaboration in Sioux Falls, SD

The South Dakota Space Grant Consortium (SDSGC)

This program is funded by NASA and led by the South Dakota School of Mines and Technology in
Rapid City, South Dakota. It is designed io provide pre-college education, higher education for faculty
and students, and public service education in space science, mathematics, engineering, and
technology to South Dakota citizens. The program provides a link among members and affiliates and
establishes a communication forum for space science, engineering, and technology topics. SDSGC
also sponsors the annual South Dakota Space Days.

http:fiwww_sdsmi.edu/space/space.html

Members: e

Augustana College — Sioux Falls, SD ﬁ IJSGS

South Dakota School of Mines and Technology - Rapid City, 5D sciwce e sclaigbawedl N

South Dakota State University — Brookings, SD  Soot M Sz Ly

USGS EROS Dats Center, Sioux Falls, 5D T T——
[EEEEETTTY

State and Federal Government Affiliates:

Mational Weather Service Forecast Office, Aberdeen, S0
Offica of Asronautics, South Dakots Depariment of Transporstion

Edu

Black Hillz State LI‘rrw&rs:L].- (BHSU), Spearfish, SD University of South Dakots (USD), Vermillion, S0

Dakotz State University (DSU), Medison, 5D Taaching SMART (Girls, Inc.) Rapid Chy, SO

Lake Area Technical Institule, Watertown, SO Badlands Observaiory, Quinn, 5D

Lower Brule Community College, Lower Brule, 5D Black Hills Astronomical Sacisty

Morhem State University, Aberdeen, S0 Center for the Advancement of Mathematics &

Oglalz Lakota College, Kyles, 5D Science Ed. NASA “Educator Resource Cenfer

Science Linkages in the Community (SLIC), Rapid City, 5D (ERC), Speariish, 50

Si Tanka University (formery Cheyenne River Community Children’s Science Cenler, Rapid City, S0
Collegs), Eagle Butte, 50 Kirby Science Discovery Center & ERC, Washinglon

Sinle Gleska University, Rossbud, 50 Pavilion, Sioux Falls, S0

Sisseton Wahpeton Community College, Sissston, SD South Dekota Discovery Center & Aguarium,

Sitting Bull College, Forl Yales, ND Piama, 50

Washington Pavilion of Arts and Science

The USGS EROS Data Center has membership on the Board of Directors for the Pavilion Kirby
Science Discovery Center, and supporis the science and education objectives of the Pavilion with
exhibits, guest speakers, and collaboration in community outreach.

* Washington Pavilion of Arts and Science

NASA EPSCoR Research Projects

The focus is on Earth system science projects that incorporate both remote sensing technology and
strong collaboration with USGS EROS Data Center, NASA centers, Horzons Incorporated, and others.
Projects include “Leaf Area Index for Fire Chronosequences of the Black Hills and Southern Siberia: A
Comparative Sfudy” and "Cross-Calibration of Landsat and IKONOS Sensors for Use in Precision
Agriculiura”.

* SDSMAT, SDSU, Augustana College
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SouTH OARDTLA CENTER
ron EROCOMFLERITY STUDIES

South Dakota Center for Biocomplexity Studies (SDCES)

SDCBS was established by South Dakots EPSCoR to promote integrated research in enviranmental
systems. Biocomplexity stresses the richness of biological systems and their capacity for adapiation
and self-organizing behavior. The Director provides coordination and the academic infrastructure
includes researchers distributed across South Dekota.

* EPSCoR, SDSU, SDSMET, Augustana Collage

South Dakota Crop Maps

Using satellite imagery, crop maps of South Dakota are being developed 1o as5e55 the impacts of
fertilizers and pesticides on water guality.

* SD-DENR. SD-EDWDD

USGS EDC Wide Area Networking to South Dakota Universities

The USGES EDC has multiple high-speed connections to regional and national netwaorks. For the ast
five years, the USGS EDC has participated in an NSF EPSCoR grant awarded 1o & consortium of t
states including NO, 50, NE, KS, OK, MO & AR. The USGS EDC provides the termination point, rack
space. and engineering support for all of the Internet2 connected universities within South Dakota
including: SDSU, SOSMAT, BHSU, NSU, DSU, USD (USD School of Medicine-SF). The staff
configure all university network connections. The total EDC Wide Area Nebwork connechivity exceads
op0 Mbits/sec.

* 5DSU, USD (USD School of Medicine-5F), DSU, SDSMT, NSU, BHSU

Convention and Meeting Planning Services

Augustana Collage is under contract with the USGS EDC to fumish convention and mesting planning
services In support of inifiatives and projects. In cooperation with the USGS EDC, Augustana plans for,
hosis, 2nd supports conventions, meetings, and working groups in the U.5. and abroad.

* Augustana College

USGS EDC Adjunct Professors at South Dakota Universities

Twenty EDC scientists and engineers are adjunct professors st S0 Universities. In 2004, staff
scientists will teach courses on remote sensing and conservation biology &t South Dakola colleges.
USGS EROS Data Center staff serve on numerous graduate student committees at SDSU and
SDSMET.

Each semester for the past 10 years, USGS EDC scientists have made presentations to many SDEU
classes on & wide range of iopics ranging from natural resources management and conservation
biology to the importance of foreign language skills.

* Augustana College, SDSMET, SDSU, DSU

American Indian Services, Inc.

The USGES EDC Native American Liaison is on the American Indian Services, Inc., Board of Diractors
in Sioux Falls. Board members serve to direct the agency in its mission to provide social and economic
assistance through direct and referral service for Native Americans in Sioux Falls, S0.

* American Indian Services, Inc.

Sioux Falls School District Native American Connections Program

The Native American Liaison from the USGS EDC mests weekly with students from the American
Connections Program to inform, educate, and mentor them.

* Sjoux Falls Middie and High Schoois
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Joint Agency Commercial Imagery Evaluation (JACIE)

The USGS EDC is working with the city of Sioux Falls and Minnehaha County Geographic Information
Services (GIS) depariments as part of the Joint Agency Commercial Imagery Evaluation (JACIE) effort
lo evaluate commercial remote sensing products obtained from aerial mapping and satellite sensors.
As part of this effori, the USGS, City of Sioux Falls and Minnehaha County have developed and
established an In situ calibration test range.

* City of Sioux Falls, Minnehaha County

Workshop for Educators

USGS EDC staff and the Upper Midwest Aerospace Consortium (UMAC) Educational Public Access
Resource Center (EdPARC) host workshops at the USGS EDC titled, “Earth Science Toaols for
Educators,”

* SDSU, Axtell Park Middle School, UMAC/EdPARC, Educators across 5D

“Science to Kids"” Distance Learning

USGS EDC scientists make presentations and provide opporiunities for questions from students in
grades 6-12 through the Digital Dakota Network distance learning technology. Scientists have offered
two presentstions a month during the school calendar year. Web site: hitpd/fwww.ddnnet.net

* DECA, SD Middle and High Schools

Earth Imagery for Education

A concept under development by USGS EDC Outreach staff is to focus on 15-20 specific areas of
remote sensing utility and achievement. The objective is to capture studenis’ attention by using
stimulating imagery and relating the images to real-life problems in 8D, such as flooding in NE South
Dakota, wild fires in the Black Hills, or activities along the Missouri River. Onling, interactive lesson
plans will accompany each area of study.

Web site: hiip:/fearihsciencedkids.cr.usos.aov

* 5D Elementary, Middle, and High Schools, SDSM&T

Other K-12 Educational Presentations and Outreach

= Student Shadowing/Mentoring Coordination — through the East Dakota Educational
Cooperative, United Way School-based Mentoring, ShadowED, Rural Shadow Program,
Business [eadership Network, and Connecting Educators to the Workforce

=  Science Fairs — provide judges

=  Water Festivals — staff booths and give presentations on “Water From Space”

»  Elementary Career Days — exhibil and give presentations as part of “Fabulous Fridays”

= 3D Elementary, Middle, and High Schools, SDSMA&T, Sioux Falls Chamber of Commerce,
Sioux Falls United Way

USGS Data on Exhibit at the Washington Pavilion of Arts and Science

To commemorate the 2007 anniversary of Lewis and Clark's Corps of Discovery, staff at the USGS
EDC designed an exhibit titted, "The Voyage of Discovery Continues: Another View of the Joumey of
Lewis and Clark”. This exhibit featured satellite and elevation dals that traced the route from St. Louis,
Missouri fo the Pacific Coast. Today, the USGS uses modermn surveying technologies to continue the
legacy of exploring our natural resources that began with Lewis and Clark.

* Washington Pavilion of Aris and Sclence

* Indicates USGS Collaborator

Note: The pictures have been added for interest and only 1o draw your snentien to the text. This document has not been through the official review cycle
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The National Map

“The National Map is a consistent framework for geographic knowledge needed by the Nation. It provides public access
to high quality, geospatial data and information from multiple partners t help inform decision-making by resource
managers and the public. The Narional Map enhances America’s ability to access, integrate, and apply geospatial data at

global. national. and local scales.” Website: www.nationalmap.uses.zov

For More Information

UUSGS EROS Data Center Phone: 800-252-4547
USGS Customer Services Phone; 6035-394-6151
Mundt Federal Building TDD: 605-594-65933
Sioux Falls, SD 37198 Fax: 605-394-6589
USGS EDC External Website hiip://edec.uses. sov/
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