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System Precision



Provides  studies of the 
solid Earth its ocean and 
atmospheric systems
•Detection and monitoring of tectonic 
plate motion, crustal deformation, 
Earth rotation, and polar motion;
•Modeling of the spatial and temporal 
variations of the Earth’s gravitational 
field;
•Determination of basin-scale ocean 
tides;
•Monitoring of millimeter-level 
variations in the location of the center 
of mass of the total Earth system (solid 
Earth-atmosphere-oceans);
•Establishment and maintenance of 
the International Terrestrial Reference 
System (ITRS); and
•Detection and monitoring of post-
glacial rebound and subsidence.



Monitoring three dimensional 
deformations of the solid Earth

Support the monitoring of variations in 
the topography and volume of the 
liquid Earth (ocean circulation, mean 
sea level, ice sheet thickness, wave 
heights, etc.)

Tidally generated variations in 
atmospheric mass distribution

Calibration of microwave tracking 
techniques



GNSS AND GALILEO
Satellites

Picosecond global time transfer 
experiments

Astrometric observations including 
determination of the dynamic equinox, 
obliquity of the ecliptic, and the 
precession constant

Gravitational and general relativistic 
studies including Einstein's 
Equivalence Principle, the Robertson-
Walker b parameter, and time rate of 
change of the gravitational constant

Lunar physics including the dissipation 
of rotational energy, shape of the core-
mantle boundary (Love Number k2), 
and free librations and stimulating 
mechanisms

Solar System ties to the International 
Celestial Reference Frame (ICRF)



LRO Mission Objectives

Characterization of deep space 
radiation in Lunar orbit 

Geodetic global topography 

High spatial resolution hydrogen 
mapping 

Temperature mapping in polar 
shadowed regions 

Imaging of surface in permanently 
shadowed regions Identification of 
near-surface water ice in polar cold 
traps 

Assessment of features for landing 
sites 

Characterization of polar region 
lighting environment









LRO Laser Data Communications



LADEE
Lunar Atmosphere and Dust 

Environment Explorer 





Geostationary Lightning 
Mapper (GLM)

GLM is expected to improve the ability to 
monitor the intensification of storms 
during radar outages, or where radar 
coverage is poor or scarce, such as in 
mountainous areas and oceanic regions. 
The instrument provides total lightning 
activity detection with both cloud-to-
ground and cloud-to-cloud coverage.

Data from the instrument will be used to 
produce a long-term database to track 
decadal changes in lightning activity, 
which is important to monitor given 
lightning’s role in the global electric 
current.

It will improve support for the detection 
and observations of meteorological 
phenomena and directly affect public 
safety, protection of property, and 
ultimately, economic health and 
development.



GOES 17 Objectives

•Improved hurricane track and intensity 
forecasts
•Increased thunderstorm and tornado 
warning lead time
•Earlier warning of ground lightning strike 
hazards
•Better detection of heavy rainfall and 
flash flooding risks
•Improved transportation safety and 
aviation route planning
•Improved detection of low cloud/fog
•Improved air quality warnings and alerts
•Better fire detection and intensity 
estimation
•Improved solar flare warnings for 
communications and navigation 
disruptions
•More accurate monitoring of energetic 
particles responsible for radiation hazards 
to humans and spacecraft
•Better monitoring of space weather to 
improve geomagnetic storm forecasting 







GOES 17 Transponder 
Detects Distress Signals

Equipped with a transponder that 
detects emergency distress signals 
emitted from emergency beacons, 
GOES-R will relay the location of 
activated beacons to NOAA, who will 
notify search and rescue personnel at 
the U.S. Coast Guard or Air Force. 


