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AP EF-RESFDRT

Satellite Observations

Environmental Modeling

Obstructions in Air & Sea
Water Levels and Flow

= Sea Surface Topography
=T Habitat Mapping
Bathymetry

Shoreline

Land Elevations
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International Terrestrial Reference Frame (ITRF 2020)
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National Geodetic Survey
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Geoid Height
EGM2008
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EGM 2008
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POLAR MOTION
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Earth Rotates on its axis.

One complete rotation takes
23 hr 56 min 4.1 sec.

0.5 C.4 0.3 0.2

y (arcsec)
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25 Years: 4.8 feet
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Global Navigation Satellite System (GNSS)
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Telescope

«

Hydrogen maser clock A
{accuracy 1 sec in j el [orrelator :
1 million years) i

Magnetic Tape
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Apollo 11

Apollo 15

1. Cutbound pulses start out 3.5 meters in diameter, 2 cm thick
, retroreflector p
2. Atmosphere causes beam to diverge by one arcsecend or more arcay \W
: : PN
3. At the moon, 1 arcsecond is 1.8 km, so beam at meoen is about 2 km across
4. Coly about 1 1030 millien phetens in this 2 km beam hit the suitcase—sized reflector
5. Each outgoing laser pulse contains 300 quadrillien photons

outbound
pulses
-

6. Returning beam expands due te cerner—cube diffraction

7. Returning beam divergence is abeut 8 arcseconds

8. Return beam footprint on earth is about 15 km across

9. About 1 in 30 million of the returning photons hit 3.5 m mirrer

10. APOLLO lavnches 20 pulses per secend
11. The round—trip time is about 2.5 seconds
12. There are about 50 pulses en—route at any moment in time
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Satellite Laser Ranging (SLR)

Retro reflecting satellite

Telescope

Orbital data

PBS
Start - Stop
Measurement

Event T,
Count




Satellite Altimetry
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Jason-2
Orbit

Topex/Poseidon & Jason-1
Measuring Sea Level Rise ~
(in Centimetres)

uomioy ‘Ay

GPS
t N satellite

=

Microwave radiometer
measuring water vapour

=

Sea surface
height

©The COMET Program
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%”  GRACE: Mission Concept
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** GRACE (Gravity Recovery and Climate Experiment)
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The Importance of Accurate

e Geospatial Infrastructure f Best Practices for Minimizi
How Were Geodetic Datums What Is the Status of Today": g Rk e o e

2 4 1 5 Coastal Communities: Errors during GNSS Data Coastal Elevation and
Established? Geodetic Datums? Informing Adaptation to Sea Collection Shoreline Data
Level Rise

Datums?

/2

g3 ; i 2
Precision ‘f"d Accur_acy in Two Right Feet.‘U.S. Survey NOAA’s VDatum Tool: Geodetic Control in Land Location Science Improves
Geodetic Surveying Feet vs. International Survey  Transforming Heights Between  Surveying: Active vs. Passive Everyday Life
Feet Vertical Datums

https://geodesy.noaa.gov/datums/newdatums/WatchVideos.shtml



o
®
T
=]
-3
-+
3
o®
=
=+
]
—h
>
T
=
3
(o
®
o®
o
3
o
-
(9]
n
Q
=
\)
T
X
=
S
c
=
<
[\]
=3
2
—+
I~
=]
=
3
o
=

Understanding Heights and

Understanding Heights
and Vertical Datums

GNSS Positioning:
Survey Planning and
Data Acquisition

Foundations of
Global Navigation
Satellite : '
Systems f

Gravity for Geodesy Il:
Applications

Gravity for Geodesy |:
Foundations

-

|

GNSS Positioning: Survey Foundations of Global Gravity for Geodesy I:

hts and Gravity for Geodesy II:
Vertical Datums Planning and Data Acquisition Navigation Satellite Systems Foundations Applications
Skill Level: 0 Skill Level: 1 Skill Level: 2 Skill Level: 2 Skill Level: 2

https://geodesy.noaa.gov/web/science_edu/online_lessons/index.shtml




