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W About UNAVCO

« NSF and NASA funded
« Non-profit

« Consortium

- Membership-governed

Facilitates geoscience
research and education

using geodesy

- Operates the Nation’s geodesy
facility, including the Plate
boundary Observatory on
behalf of NSF

Broaden the use of UNAVCO data and products by a wide

audience of educational and research users
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Meet the Plate Boundary Observatory

Geodesy Advancing
Geosciences &
EarthScope (GAGE)

Continent-scale
network

* GPS

Borehole
strainmeters

| aser strainmeters
LIDAR

Focus:

* Extended plate
boundary

Operated by UNAVCO
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FarthScope PBO GPS Network
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Tectonic motions of Midwestern United States from GPS

using a stable North America reference frame (NAMO08)
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UNAVCO_ Tectonic motions of Midwestern United States

from another perspective: World reference frame (IGS08)

GPS Velocity Viewer
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LIDAR — looking below the trees

Open Topography: http://www.opentopography.org/
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Mducation & Community Engagement

Training Education Materials Communications Workforce Development

o 1 raining
Technical short courses, educational workshops, evaluation, new delivery methods

. Education Matenals

Curriculum development (Strain module, GETSI project [NSF-TUES], existing learning materials

. Communications

Website, outreach materials, social media, conferences

« Workforce Development

RESESS, RESESS Alumni network, Science Workshop mentoring
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- Tutorials & How to's
L essons
« AniMmations

How to’s for data

-Facebook, Twitter, etc

Based on time series inversion algorit]
2001) and Berardi

Wuw ERaNto.oryg

Go to: http://www.unavco.org/

Learning Materials, Exhibits, Social Media

s Computer Instructions

i between E
UNAVCO_ Volcances, and Plate Boundaries in the Western U.S.
[0 Using the EarthScope Jr. Data Tool

PartI
Starting at www.unavco.org
» Click on under the and section

= Click on EarthScope Voyager Jr. ~The

dlrect link i

h ules.unaveo .ol 0 rths
gg AmwofNonhAmeﬂcawlllloadln

several seconds.

> Next, dlick 2 zoom view of the western United
States. o

Click on map

/tnmomm

X Worksheet
iNA—vo.o Earthquakes, Volcanoes, and Plate
I~ Boundaries

1t I: Comparing earthquake and volcano locations

will need:

Internet acces:
Dry erase pen:

Mac and PC-compatible) or the map packet
nd tranzparency paper with map of Western U.S. OR color pencils

ructions

K into teams of two. In your teams, designate one person to study the Earthquake
and one person to study the Volcano map. Separately study your designated map
answer the questions below.

bw the computer instructions on how to use EarthScope Voyager Jr. or study the
showing Earthquakes and Volcanoes of the Wester United States provided from
Inap packet.

hquake Map Questions: Study where earthquakes are and are not located.

fch the approximate locations of several earthquake *clusters® using a dry erase

[on the map of the western United States printed on & transparency of from the
page of the worksheet.

ow are earthquakes distributed? If there is a pattern, how would you describe it?

re are there no earthquakes? Are they located near the edges of the continents,
continent, in the ocean?

it what depth do the earthquakes occur?

Fano Map Questions Study where volcanoes are and are not located.

ch the approximate locations of several volcanoes using a dry erase pen on the
of the western United States printed on a transparency or from the last page
e worksheet,

o are volcanoes distributed? Where are there no volcanoes? Are they located
the edges of the continents, mid-continent, in the acean?

there is & pattern, how would you describe it?

UNAVCO, o

United States

[ ——
" 3

Zero strain rate areas
are represented
as pure black.




UNAVCO_ Reading Iiteracy with science highlights,
snapshots , and GPS Spotlights

> [ unavco.org ) L) @ 3

| asour I suprorr | conmacr QR

Community Services Data Instrumentation Software Science Learning

UNAVCO

SCIENCE

UNAVCO, A NON-PROFIT UNIVERSITY-GOVERNED CONSORTIUM, FACILITATES GEOSCIENCE RESEARCH AND EDUCATION USING GEODESY.

We challenge ourselves to transform human u
of innovative technologies, open geodetic obse
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73

Use Data Tools: GPS Velocity Viewer
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Comparing Plate Movement

North
A-ﬂmf 2
Ocefan

GSRM Project GPS Data



Jules Verne &
FarthScope Voyager Jr.
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W UNAVCO & PBO supported science

-Plate movement

- Farthquakes

*Volcanoes

- Glacial movements and isostatic adjustment
-Hydrologic changes

« Atmospheric — water vapor




W Study & Apply
Geodesy & Measuring Gravity

™~

Geodesy is the science of ...
measuring Earth’s 4

Size, shape

orientation,

NASA GRACE

Grayitgtiona Fisld

And

Map showing variations in the strength of

Varia—tions Of th €5€ the gravitational force over the surface of

. : he Earth
with time e et

Blue = less gravity

Red = more gravity



UNAVCO, Anatomy of a High-precision
Permanent GPS Station

GPS antenna inside of dome

Monument solidly attached into
the ground with braces.

If the ground moves, the station
moves.

Solar panel for power
Equipment enclosure
« GPS receiver

- Power/batteries

« Communications/ radio/ modem

I/ I \ - Data storage/ memory

ile)



W Introduction: GPS Basics

e Four satellite signals
are needed to locate the
receiver in 3D space.

e The fourth satellite is
also used for time
accuracy.

e Position can be
calculated within to a
millimeter.

*Needs ground control and
time quality




W Demonstration
Pinpoint Location With GPS
\
\

—

How to demonstrate this:
http://www.youtube.com/
watch!?

q feature=player embedded
&v=s CeiMOSPc#!




Find your location using GPS —
4 Intersecting spheres

Two satellites,
GPS could be

on the circle
where
spheres
Intersect.

One satellite,
the GPS could be anywhere
il ecige ol the sphere.

3 satellites:
spheres intersect in 2 places.

4 satellites,
' spheres

intersect In

one place.
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Thank You!

Contact: Shelley Olds

Education —at- unavco.org

http://www.unavco.org/

Follow UNAVCOon HE 3

Facebook Twitter
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More websites of interest

Learn more about how GPS works and the science learned through research

@  GPs spotlight

@ Spotlight Map

8

| 500km
Coule f—""—
7 Tooomi

Samaichenen

*), To Zoom In, hold SHIFT + Drag =)

"~ Pennsylvania
‘‘‘‘‘‘

Q station Info

Station ID: mfle

Station Name: MAASHALL
Lat/Long: 39.9476 /-105.1944
Elevation: 1727.3m

State: CO

Modelod Meteorology.
Annual SWE (Armstrong ot al., 2007):
252 mm

Annual Precipitation (PRISM )

432 mm

Station Products

® QS

&, Ssoil Moisture

........................................

o I Y Y W 1 W LM Inl;.
Feb Mar Apr May Jun Jul Aug Sep
2013

Year: 2013 (Update) ~

GPS Spotlight: http://xenon.colorado.edu/spotlight/index.php

PBO H20O: http://xenon.colorado.edu/portal/index.php
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More websites of interest

See the ground and forests with LIDAR

> | &S WallaceCrk3
» | &S Learn about Plate Tect:
An Earth Science
Collection by UNAVCO,
» [ & PBO Velocity
Unavco/Plate Boundary
Observatory (PBO) 2-d
> |_& TransportableArraySi
@ USArray Stations
@ ANF USArray Station Loc
Array Network Facility
(ANF) EarthScope
O climate change
» [ climate-glacier
» (0D wildfire
v (=& Sheepscot, Narragaugu..
v (=3 Sheepscot, Narragau

e sheepscot, Narragaug: Dresden
' e
¥ Layers Earth Gallery »
¥ (=% Primary Database
» M¥ Borders and Labels
@ Places
> “ Photos
B2 Roads
> ﬁ 3D Buildings
» |_&? Ocean
» [ 3% Weather
> | %% Gallery
» | @ Global Awareness
» ([ More

Many places to get LIDAR!

Open Topography: http://www.opentopography.org
New York: http://gis.ny.gov/elevation/lidar-coverage.htm
Maine: http://www.maine.gov/megis/projects/lidar.shtml

—y OpenTopography

Image © 2013 Ma

6006 Google Earth
YSearch 0O e s e e @& & (B - | B e Sign in
Search A
S —y OpenTopography
.
&
Get Directions History :'%”: NCALM EEE=E
v Places e gy X el o bron LW m

D Geivis

Image USDA Farm Service Agency

Vermont: http://vcgivermont.gov/warehouse/products/ALL-LDR MIX LIDAR STATE ALL

New Hampshire: http://www.granit.unh.edu/resourcelibrary/specialtopics/lidar/



maveo, About GRACE

Earth's Gravity Fi Feld Anomclles [milligals)

5040-3020100 10 20 30 40 30

http://earthobservatory.nasa.gov/Features/ GRACE/page3.php



