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GEO:

Group on Earth Observations

GEOSS:
Global Earth Observation System of Systems

GGOS:
Global Geodetic Observing System

GGRF:

Global Geodetic Reference Frame

ITRF:

International Terrestrial Reference Frame
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what is GEO - what we do- global initiatives - meetings resources- howto getinvolved contact L

What is GEO

Established in 2005, GEO is a voluntary partnership of governments and organizations that envisions “a future wherein decisions and
actions for the benefit of humankind are informed by coordinated, comprehensive and sustained Earth observations and information.”
GEOQ Member governments include 102 nations and the European Commission, and 95 Participating Organizations comprised of
international bodies with a2 mandate in Earth observations. Together, the GEQ community is creating a Global Earth Observation System
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Home = GEQH mmen Infrastructure

The GEOSS Common Infrastructure

The GEOSS Common Infrastructure allows the user of Earth observations to access, search and use the data, information, tocls and
services available through the Global Earth Observation System of Systams. The infrastructure consists of four main elements:

® The GEC Portal provides the direct web interface through which the user accesses GEOSS and searches for information and services.

# The GEOSS Clearinghouse is the engine that drives the entire system. It connects directly to the various GEOSS components and

services, collects and searches their information and distributes data and services via the Portal to the user.

The GECSS Components and Services Reqistry is similar to a library catalogue. All of the governments and organizations that

contribute components and services to GEDOSS provide essential details about the name, contents, and management of their

contribution. This assists the Clearinghouse, and ultimately the user, to identify the GEOSS resources that may be of interest.

# The GEOSS Standards and Intercperability Reqgistry enables contributors to GEOSS to configure their systems so that they can share
information with other systems. This Registry is vital to the ability of GEOSS to function as a true system of systems and to provide
integrated and cross-cutting information and services. Contributors can also share ideas and proposals informally via the associated

-

Standards and Interoperability Forum.

The Best Practices Wiki provides the GEOSS community with 2 means to propose, discuss and converge upon best practices in all fields of
earth observation.

Each element of the GEOSS Common Infrastructure has been contributed by GEQ Members and Participating Organizations. Their
commitment and generosity in assuring its operation and continuity will remain vital to the success of GEOSS. To better understand how

the Common Infrastructure functions, see the diagram below:

GEO Secretariat
Web Site

GEONETCast

GEOQSS Common
Infrastructure
GEOSS Catalog

Component Registry Ouery
Service Registry Clients

Links to Other
H Community
GEOSS Resources
Standards Registry 3
Special Arrangements
Registry - Resources

External Resources

Documents

Services R5S

Websites
Webpartals

i e
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The Global Geodetic Observing System (GGOS)

GGOS is the Observing System of the International Association of Geodesy (IAG).

GGOS works with the IAG components to provide the geodetic infrastructure necessary for monitoring the Earth
system and for global change research. It provides observations of the three fundamental geodetic observables
and their variations, that is, the Earth's shape, the Earth's gravity field and the Earth's rotational motion.

GGOs integrales different QEOGEIIC techniques, different models, different approaches in order to ensure a
Iong—lerm, D['BCISE monitoring of the geodelic observables in agreement with the Integraled Global ODSEWIHQ
Strategy (IGOS).

GGOS provides the observational basis to maintain a stable, accurate and global reference frame and in this
function is crucial for all Earth observation and many practical applications.

GGOS contributes to the emerging Global Earth Obsen.ring stlern of sttems gGEOSSl not only with the

accurate reference frame required for many components of GEOSS but also with observations related to the
global hydrological cycle, the dynamics of atmosphere and oceans, and natural hazards and disasters.

GGOS acts as the interface between the geodetic services and external users such as the Group on Earth
Observation {GEO) and Uni ations authorities. A major goal Is 1o ensure the interoperability of the services an
GEOSS. With this the geodetic community can provide the global geosciences community with a powerful tool
consisting mainly of high quality services, standards and references, and of theoretical and observational
innovations.

The GGOS Portal will provide a unigue access point to all geodetic products. Thus, the Portal will emphasize
Geodesy's contribution to Earth Observation for assessing geohazards and reducing disaster. The Portal consists
of the GGOS Web site and the portal itself, comprising geoportal components like a clearinghouse, a map viewer,
and a metadata editor. The GGOS Portal is currently under development.

-

ttp://www.ggos.org ..

© GGOS (Pages still under development. Comments, suggestions and corrections are welcome and
should be sent to the GGOS Coordination Office ggos_comasilit )
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Hans-Peter Plag - Michael Pearlman
Global Geodetic Observing System — Meeting the Requirements
of a Global Society on a Changing Planet in 2020

With the provision of accurate reference frames and observations of changes in the

Earth's shape, gravity field and rotation, modern geodesy takes a fundamental role for
improved understanding of geodynamics, geohazards, the global water cycle, global change,
atmosphere and ocean dynamics, and it supports many societal applications that depend on
accurate geo-referencing. To advance geodetic theory, methods and infrastructure for Earth
system science and applications, the International Association of Geodesy (IAG) has
established the Global Geodetic Observing System (GGOS). This book provides a compre-
hensive overview of geodesy’s contribution to science and society at large, and it identifies
user needs and requirements in terms of geodetic observations and products. Specifications
for a global geodetic observing system that would meet these requirements lead to considera-
tions of system design and implementation.

Dr. Hans-Peter Plag is a research professor at the Nevada Geodetic Laboratory at the
University of Nevada, Reno. He is a Vice-Chair of the Global Geodetic Observing System
(GGOS) of the International Association of Geodesy (IAG) and engaged in the intergovern-
mental Group on Earth Observations (GEO). Research topics include sea level changes,

tsunami warning, and the global water cycle. L]

Dr. Michael R. Pearlman is a Program Manager at the Harvard-Smithsonian Center for 0 a e 0 e t I c
Astrophysics (CfA). He is the Director of the Central Bureau of the International Laser

Ranging Service and a member of the GGOS Executive Committee. He has been at CFA

Meeting the Requirements
of a Global Society
on a Changing Planet in 2020

~3-642-42494-6
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|
A
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eleelS @ Springer

springer.com
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GGOS: Monitoring and Modelling the Earth’'s System

Reference frames: highest accuracy and long-term stability

Global Monitoring
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IERS: International Earth Rotatlon and Reference Systems

Service
IGS: International GNSS Service
IVS: International VLBI Service
ILRS: International Laser Ranging Service
IDS: International DORIS Service
IGFS: International Gravity Fleld Service
BGI: Bureau Gravimetrique International
IGes: International Geoid Service

International Center for Earth Tides
. International Center for Global Earth Models
\ﬁrnaﬂnnal Dightal Elevation Models Service
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Site Information and
Selection
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* |[TRF Mailing list, FAQ, Links : Subscribe to ITRFmail, questions about ITRS and ITRF..., Related web
pages...
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Tip : Want to add a station to the IERS station database? Request a DOMES number!
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ITRF2005_GPS5. 55C. txt

ITRFZ200b STATION POSITIONS AT

EPOCH 2000.0 AND VELOCITIES

GPS STATIONS
DOMES NB. SITE NAME 10, X/ Vx Y/Vy Z/ Nz Sigmas SOLN DATA_START
m/m/y
100015006 PARIS OPMT 4202777, 434 171367. 913 4773660, 147 0. 006 0. 002
100015006 — 0113 0. 0170 0.0111 .0011 . 0004
10002M006 GRASSE GRAS 4581690, 969 bbh6114, 738 4389360, 731 0. 001 0. 000 00:000: 00000
10002M006 — 0139 0. 0186 00,0116 . 0001 . 0001
10002M006 GRASSE GRAS 4581690. 975 566114, 741 4389360, 734 0. 001 0. 000 03:113:00000
10002M006 — 0139 0. 0186 00,0116 |, 0001 . 0001
10002M006 GRASSE GRAS 4581690. 974 566114, 744 4389360, 7239 0. 001 0. 001 04:295:43200
10002M006 — 0139 0. 0186 00,0116 . 0001 . 0001
10003M004 TOULOUSE TOUL 4627346. 036 119629, 236  4372999. 764 0. 001 0. 000
10003M004 — 0111 0. 01921 0.0117 . 0003 . 0001
10003M009 TOULOUSE TLSE 4627351, 839 119639, 921 4372993, 492 0. 001 0. 001
10003M0O09 — 0111 0. 0191 00,0117 . 0003 . 0001
10004M004 BREST BRST 4231162. 638 —332746. 764 4745130. 859 0. 004 0. 001
10004M0O04 — 0111 0. 0162 00,0134 |, 0009 |, 0003
10023M001 La Rochelle LROC 4424632, 623 —094175. 321 4b77b44, 022 0. 003 0.001
10023M001 — 0106 0.013823 0.0123 . 0006 . 0002
10090M001 SAINT JEAN DES SIDV 4433469, 919 362672, 729 4556211, 652 0. 002 0. 001 00:000: 00000
10090M001 — 01183 0. 0136 0.0121 . 0008 . 0002
10090M001 SAINT JEAN DES SJDV 4433469, 921 362672, 729 4556211, 656 0. 001 0. 000 99:071:57600
10090M001 — 0113 0. 0186 00,0121 . 0008 . 0002
10202M001 REYKJAVIK REYK 25687384, 422 —1043033. 508 5716563, 995 0, 001 0. 000 00:000: 00000
10202M001 — 0216 —. 0023 0. 0059 . 0001 . 0001
10202M001 REYKJAVIK REYK 2587384, 410 —1043033. 501 5716563, 950 0, 006 0. 003 00: 169 : 56460
10202M001 — 0216 —. 0023 0.0059 . 0001 . 0001
10202M001 REYKJAVIK REYK 2587384, 415 —1043033. 509 5716564, 003 0. 001 0. 000 00:173:03120
10202M001 — 0216 —. 0023 0. 0059 . 0001 . 0001
10202M003 REYKJAVIK REYZ 25887383. 736 —1043032. 722 5716664, 472 0.001 0. 001
10202M005 — 0216 —. 0028 0, 0059 |, 0001 . 0001
10204M002 HOFN HOFN 2Z679639. 983 —727951. 292 bHTZ2789. 189 0. 001 0. 000 00:000: 00000
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GGOS: the Ground-Based Component
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i ITRF2014

Description

[TRF2014 is the new realization of the International Terrestrial Reference System. Following the
procedure already used for the ITRF2005 and ITRF2008 formation, the ITRF2014 uses as input data

time series of station positions and Earth Orientation Parameters (EOPs) provided by the Technigue
Centers of the four space geodetic techmigues (VLBI, 5LR, GNS5 and DORIS). Based on completely
reprocessed solutions of the four technigques, the ITRF2014 is expected to be an improved solution
compared to [TF2008.

Two innovations were introduced in the ITRF2014 processing, namely:

* Annual and semi-annual terms were estimated for stations with sufficient time-spans of the
4 technigques during the stacking processes of the corresponding time series,

®* Post-Seismic Deformation (P5D) models were determined by fitting GN55/GPS data at major
GHS5/GPS Earthquake sites. The PSD models were then applied to the 3 other technigues at

FO Co-location sites.
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CLIMATOLOGY 2016 © The Authors, some rights reserved;
exclusive licensee American Association for

Climate-driven pOIar motion: 2003_2015 the Advancement of Science. Distributed

under a Creative Commons Attribution
NonCommerdal License 4.0 (CC BY-NC,.

Surendra Adhikari* and Erik R. Ivins 10.1126/sciad. 1501693

Earth's spin axis has been wandering along the Greenwich meridian since about 2000, representing a 75° eastward
shift from its long-term drift direction. The past 115 years have seen unequivocal evidence for a quasi-decadal pe-
riodicity, and these motions persist throughout the recent record of pole position, in spite of the new drift direction.
We analyze space geodetic and satellite gravimetric data for the period 2003-2015 to show that all of the main
features of polar motion are explained by global-scale continent-ocean mass transport. The changes in terrestrial
water storage (TWS) and global cryosphere together explain nearly the entire amplitude (83 £ 23%) and mean di-
rectional shift (within 5.9° £ 7.6°) of the observed motion. We also find that the TWS variability fully explains the
decadal-like changes in polar motion observed during the study period, thus offering a clue to resolving the long-
standing quest for determining the origins of decadal oscillations. This newly discovered link between polar motion
and global-scale TWS variability has broad implications for the study of past and future climate.
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Fig. 1. Observed pole position data. Mean monthly polar motion excitations (black lines) derived from the observed daily values after removing semi-
annual, annual, and Chandler wobbles. Smoothed solutions (blue lines) reveal quasi-decadal variability in the corresponding component of the 20th-
century linear trend (dashed red lines). Cyan shadows in the background cover our study period, over which the drift direction deviates (solid red lines)
from the long-term linear trend.
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Fig. 2. Climate-induced mass redistribution on Earth’s surface. (A) Linear rate of change in mass (in WEH per year) during April 2002 to March 2015, derived from
monthly GRACE observations and associated sea-level computations. Solutions are reproduced with different color scales for (B) the GIS, {C) the AlS, and (D) the oceans.

these ALOD(f) data (25). A separation would allow isolation of the motion over the past 115 years (3, 4, 6), thus suggesting that it is an
change in Earth’s oblateness AJ,(f), which is fully independent of the emergent decadal-like oscillation. The complete picture of the redirected
SLR-based AJ,(f) used in our analysis. We elaborate on this issue in  polar motion is more complicated than can be derived solely from changes
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Fig. 5. Origins of observed polar motion. (A) Reconstruction and parti-
tion of polar motion during 2003-2015. Observed data have the 20th-century
linear trends removed. Semimajor and semiminor axes of error ellipses are
defined by the uncertainties in the magnitude and direction of the cor-
responding polar motion vector. For clarity, we do not show error ellipses for
GICs, which have large uncertainties but very small amplitudes (see Materials
and Methods) and AOM. (B) Observed (including the long-term linear trend)
and reconstructed mean annual pole positions, in the excitation domain,
with respect to the 2003-2015 mean position. Blue error band is associated
with the reconstructed solution; red signifies additional errors that are related
to uncertainty in the long-term linear trend.

body-fixed right-handed Cartesian coordinates with the origin located
at the center of mass of the planet. In the present context, where the
external torque is absent, we may express Euler’s equations as (32, 33)

%[h(t) +o(t) - I(t) +o(t) x h(t) +o(t) - I(t)] =0 (2)
Here, o(t) is the angular velocity vector, I(f) is the inertia tensor that
changes as a result of the redistribution of Earth’s (surface and inte-
rior) mass, and h(f) is the change in angular momentum attributable
to motion relative to the rotating reference frame. Because the polar
motion is minimally affected by the motion-induced change in angular
momentum in the lower-frequency domains (lower than the Chandler
wobble frequency) that we are interested in, the following discussion
is based on the assumption that k(f) = 0.

In the chosen body-fixed coordinates and assumed initial equilib-
rium state, the products of inertia tensor vanish (that is, I;; = 0 fori#j=
1, 2, 3) and the moments of inertia tensor for (assumed) rotationally
symmetric Earth are given by I;; = A (for i = 1, 2) and I3 = C, where A
is the mean equatorial and C is the polar moment of inertia. Similarly,
components of angular velocity vector are given by ®; = §;3Q (for i =
1, 2, 3), where §;; is the Kronecker delta and Q is the mean rotational
velocity of Earth. Following the mass redistribution on Earth’s surface,
both I(t) and ®(?) are perturbed from their initial equilibrium states.
Let J; and Qm; be the respective perturbation terms, where m; are
nondimensional and typically on the order of < 107, Inserting these
perturbation terms into Eq. 2 and dropping second- or higher-order
terms give the following coupled equation to be solved for #1,(f) and
m,(t) characterizing the rotational pole (32, 33)

my(t) | 1d[-m()] _, [x()
{mi(t) } +0—ra{ my (1) }_kc{xz(t)} (3)

Here, o, is the Chandler wobble frequency for an elastic Earth (with
433-day periodicity) and k. is an effective degree 2 Love number that
accounts for rotation-induced perturbations in gravitational and rota-
tional potentials (18, 32, 33). The excilation functions are given by
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The sea level fingerprint of recent ice mass fluxes
(Bamber & Riva, 2010)
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