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1. Introduction and Nomenclature

Clear standards and unique conventions are the basis for the reliability of geodetic products. 
In order to generate unambiguous and consistent results, identical standards and conventions 
have to be used for parameter estimation and representation in all fields of geodesy, namely 
for point geometry, surface shape, orientation in space, and gravity field. The denomination 
standards and conventions are widely used in a broad sense. We shall distinguish standards, 
standardized units, fundamental physical constants, resolutions, and conventions.

1.1 Standards

Standards are generally accepted specifications and measures for quantitative or qualitative 
values and their comparisons; they establish assessment, classification, and quality criteria.
A standard defines, represents, or records under specified conditions the magnitude of a unit. 
A technical standard is an established norm or requirement. It is usually a formal document 
that establishes uniform engineering or technical criteria, methods, processes and practices.
The primary types of technical standards are:

• A standard specification is an explicit set of requirements for an item, material, 
component, system or service. It is often used to formalize technical performance.

- In geodesy there are standard specifications, e.g., for performance of 
measurements, installation of monuments, quality and contents of data, accuracy 
requirements of networks and reference frames, etc.

• A standard test method describes a definitive procedure which produces a test result. It 
may involve making a careful personal observation or a highly technical measurement. 

- Standard methods are defined in geodesy for parameter estimation, statistical tests, 
quality control and integrity, error analysis, etc. It also includes the models used in data 
reduction and parameter realization in data processing.

• A standard procedure gives a set of instructions for performing operations or functions.
- Standards procedures in geodesy describe the formal performance of 
measurements, collection and archiving of data, pre-processing of data, routine derivation 
of geodetic products, etc.

• A standard definition is a formally established terminology.
- Definitions in geodesy include primarily the geodetic datums (origin, orientation 
and scale of coordinate systems, reference ellipsoid, reference potential, etc.), and 
reference systems (GRS80, WGS84, ITRS, IGSN71, Tide Gauge Network, etc.).

International, regional and national Standard Organizations develop, coordinate, promulgate, 
revise, amend, reissue, interpret, or otherwise maintain standards that address the interests of a 
wide base of users. Most important for geodesy are the International Organization for 
Standardization (ISO, http://www.iso.org/), an international standard-setting body composed 
of representatives from various national standards organizations, and the Open Geospatial  
Consortium, Inc.® (OGC, http://www.opengeospatial.org/), a non-profit, international, 
voluntary consensus standards organization that is leading the development of standards for 
geospatial and location-based services. 



1.2 Standardized units

The value of a quantity is generally expressed as the product of a number and a unit. The unit 
is simply a particular example of the quantity concerned which is used as a reference, and the 
number is the ratio of the value of the quantity to the unit. For a particular quantity, many 
different units may be used. For example, the speed v of a particle may be expressed in the 
form v = 25 m/s = 90 km/h, where metre per second and kilometre per hour are alternative 
units for expressing the same value of the quantity speed. However, because of the 
importance of a set of well defined and easily accessible units universally agreed for the 
multitude of measurements that support today’s complex society, units should be chosen so 
that they are readily available to all, are constant throughout time and space, and are easy to 
realize with high accuracy.

A system of units most relevant for geodesy is established by the International System of  
Units (SI, www.bipm.org/en/si/si_brochure/). It was adopted by the 11th General 
Conference on Weights and Measures (1960) and is hosted by the International Bureau of  
Weights and Measures (Bureau International des Poids et Mesures, BIPM). It establishes at 
first a system of quantities, including a set of equations defining the relations between them. 
This is necessary because the equations between the quantities determine the equations 
relating the units. Then, definitions for a small number of units are given (base units), and 
units for all other quantities are defined as products of powers of the base units (derived  
units). In a similar way the corresponding quantities are described as base quantities and 
derived quantities, and the equations giving the derived quantities in terms of the base 
quantities are used to determine the expression for the derived units in terms of the base units.

Physical quantities are organized in a system of dimensions by convention. There are seven 
base quantities used in the SI regarded as having its own dimension, three of them most 
relevant for geodesy are:

• Length (standardized unit metre, [m]),
• Mass (standardized unit kilogram, [kg]), and 
• Time, duration (standardized unit second, [s]).

All other quantities are derived quantities, which may be written in terms of the base 
quantities by the equations of physics.

1.3 Fundamental Physical Constants 

A physical constant is a physical quantity that is generally believed to be both universal in 
nature and constant in time. It can be contrasted with a mathematical constant, which is a 
fixed numerical value but does not directly involve any physical measurement. Among the 
many physical constants in science, the most widely recognized and important for geodesy are
 

• the gravitational constant (G) and 
• the speed of light in vacuum (c). 

Other constants are 

• the standard acceleration of gravity and 
• the standard atmosphere. 

http://en.wikipedia.org/wiki/Gravitational_constant


The National Institute of Standards and Technology (NIST, http://physics.nist.gov/ 
constants) uses the denotation “fundamental physical constants” to refer to any universal 
physical quantity believed to be constant, and publishes regularly an updated list of the 
constants. The ICSU Committee on Data for Science and Technology (CODATA, 
http://www.codata.org) adopts and publishes a set of constants, e.g., for 2006 in 
http://www.physicstoday.org/guide/fundconst.pdf. The mission of CODATA is to 
strengthen international science for the benefit of society by promoting improved scientific 
and technical data management and use.

1.4 Resolutions

A resolution is a written motion adopted by a deliberating body. The substance of the 
resolution can be anything that can normally be proposed as a motion; in the present context 
we refer to the motion for adopting standards, constants or any parameters to be used by 
institutions and persons affiliated with the adopting body. Important resolutions are normally 
written, so that it can be distributed outside of the body after its adoption. Most important 
resolutions for geodesy are those adopted by the Councils of the International Union of 
Geodesy and Geophysics (IUGG, http://www.iugg.org) and the International Association of  
Geodesy (IAG, http://www.iag-aig.org). They are regularly published in the IUGG Yearbook 
and the Geodesist’s Handbook, respectively.

In a house of a legislature, the term non-binding resolution refers to measures that do not 
become laws. The resolution is often used to express the body's approval of something which 
they cannot otherwise vote on, due to the matter being handled by another jurisdiction, or 
being protected by a constitution. Resolutions are not binding like laws of a legislature, but 
more binding than recommendations. In non-legal bodies, such as IUGG and IAG, which 
cannot pass laws, they form the highest level of commitment. Resolutions shall be respected 
by all institutions and persons affiliated with the adopting body.

Important resolutions of the IUGG/IAG with respect to standards and conventions refer to

• the Geodetic Reference System 1980 (GRS80),
• the tide system (permanent tides), 1983,
• the group refraction index N for microwaves, and refractive index of light, 1999,
• the Celestial Reference System (IAU2000), 2003,

1.5 Conventions

A convention is a set of agreed, stipulated or generally accepted norms, standards or criteria. 
Certain types of rules or customs may become law, and regulatory legislation may be 
introduced to formalise or enforce the convention. In physical sciences, numerical values 
(such as constants, quantities, or scales of measurement) are called conventional if they do not 
represent a measured property of nature, but originate in a convention, for example an average 
of many measurements, agreed between the scientists working with these values.

In IAG, conventions may be adopted by its components (Services, Commissions, and GGOS). 
The most established and common are the Conventions of the International Earth Rotation 
and Reference Systems Service (IERS, http://www.iers.org/MainDisp.csl?pid=46-25776). 
Equivalent conventions will have to be released by the International Gravity Field Service 
(IGFS). The conventions shall be respected in all applications dealing with topics referred to.



2. Mission and objectives of a GGOS Bureau on Standards and Conventions 

The mission of GGOS includes to
• ensure the stability and monitoring of the three fundamental fields of geodesy, namely 

geometry and kinematics, Earth orientation and rotation, and the gravity field and its 
variability;

• work through the Services, Commissions and their participating organizations to collect 
and archive geodetic observations, products and models, and to ensure their reliability, 
consistency and availability; 

• identify a consistent set of geodetic products and establish the requirements concerning 
the products’ accuracy, time resolution, and consistency.

In order to fulfil its mission, the objectives of GGOS include to  
• aim at maintaining the stability of and provide open access to the geometric and gravimetric 

reference frames as well as time series of data and products, by ensuring the generation of 
uninterrupted state-of-the-art global observations related to the three fundamental aspects of 
geodesy;

• focus on all aspects relevant to ensure the consistency of geometric and gravimetric products;

• work to ensure the consistency between the different geodetic standards used in the Services and 
the geosciences community, in agreement with the international unions.

To achieve these objectives, a Bureau is required for coordinating the consistent use of 
appropriate standards and conventions by all national and international geodetic entities (IAG 
Commissions and Services, institutions and member bodies). It shall be called “GGOS Bureau 
on Standards and Conventions” (BSC).

2.1 Synopsis of BSC Terms of Reference

The BSC shall keep track of the strict observation of adopted geodetic standards, standardized 
units, fundamental physical constants, resolutions and conventions in all official products 
provided by the geodetic community. This includes the regular control of data sets released by 
the services and comparison of the consistency of heterogeneous products generated by 
different services (geometry and gravimetry oriented, respectively).

The BSC shall review, examine and evaluate all actual standards, constants, resolutions and 
conventions adopted by IAG or its components, and recommend its further use or propose the 
necessary updates. It shall identify eventual gaps in standards and conventions and initiate 
steps to close them. It shall propose necessary resolutions by the IUGG and/or IAG Councils. 
Examples for urgently needed resolutions refer to

• unified global vertical systems (world height system),
• standard atmosphere parameters, e.g., for geometric and gravimetric deformation,
• standards for the hydrological system (groundwater, humidity, etc.)

The BSC shall maintain regular contact with all international bodies involved in the adoption 
of standards, resolutions and conventions. It shall propose the adoption of new standards in 
need, necessary changes and revisions. For this purpose, there shall be a representative of all 
these bodies in the BSC. 



The BSC shall propagate all geodetic standards and conventions in the geodetic and general 
scientific community and accomplish its common use. It shall propagate the most important 
standards to society in general and promote their use.

2.2 Membership in the BSC

The BSC shall be composed by

• one member of each IAG Technique Service, 
• one member of each IAG Commission, 
• one member of the Inter-commission Committee on Theory,
• one representative to each of the external entities (see 2.3). 

Associate members may be included from neighbouring disciplines, in particular from other 
IUGG Associations and the International Astronomical Union (IAU), in order to guarantee the 
interdisciplinary consistency of standards and conventions. 

Dedicated Working Groups may be set up for specific issues dealing with particular fields of 
geodesy (geometry, gravimetry, or combined products). Regional or national members may 
be included in such Working Groups.

The BSC shall report regularly to the IAG Executive Committee, and – if necessary or 
appropriate – to the IUGG Executive Committee.

2.3 Interfaces with Internal and External Entities

The BSC is based on the IAG Services. They will provide the main input for the activities, 
and will benefit most from the BSC output. A permanent contact between BSC and Services 
is therefore indispensable. There must be a routine exchange of information and results, and 
regular meetings with the Services’ Directing / Governing Boards or Coordinating Centres, 
respectively.

In addition there shall be a strong interface with the institutions in charge of standards:

• International Organization for Standardization (ISO)
• Open Geospatial Consortium, Inc.® (OGC)
• International Bureau of Weights and Measures (BIPM)
• Committee on Data for Science and Technology (CODATA)

The International Organization for Standardization (ISO) is the world's largest developer 
and publisher of International Standards. ISO is a non-governmental organization and a 
network of the national standards institutes of 157 countries. Therefore, ISO enables a 
consensus to be reached on solutions that meet both the requirements the broader needs of 
science and society. IAG has two representatives to ISO; there is one representative of ISO to 
IAG. Main activities are related to the Technical Committee TC 211 Geographic 
Information / Geomatics. 

The Open Geospatial Consortium, Inc. (OGC) is an international industry consortium of 347 
companies, government agencies and universities participating in a consensus process to 
develop publicly available interface specifications. OpenGIS® Specifications support 



interoperable solutions that "geo-enable" the Web, wireless and location-based services, and 
mainstream IT. The specifications empower technology developers to make complex spatial 
information and services accessible and useful with all kinds of applications. There is a close 
contact of IAG institutions with OGC.
Most relevant for geodesy in the International Bureau of Weights and Measures (BIPM) is 
the Section Time, Frequency and Gravimetry. It is considered a Service of the IAG with very 
close connection and cooperation. IAG is represented among the Section members.

The Committee on Data for Science and Technology (CODATA) is an interdisciplinary 
Scientific Committee of the International Council for Science (ICSU). It works to improve the 
quality, reliability, management and accessibility of data of importance to all fields of science 
and technology. CODATA is concerned with all types of data resulting from measurements 
and calculations in every field of science and technology, including the physical sciences, 
astronomy, engineering, and others. Emphasis is given to data management problems 
common to different disciplines and to data used outside the field in which they were 
generated. IUGG is a member Union of CODATA.

3. Conclusion and Recommendations

The GGOS Bureau on Standards and Conventions is an essential component of GGOS and 
important for all IAG components. It has to play a prominent role for the major objective of 
providing reliable and consistent geodetic products. The establishment of the Bureau has to be 
done efficiently and in close cooperation with the IAG Services and Commissions.

The steps immediately to be started include 

• Revision of all standards and conventions used in the geodetic community (in particular 
the services).

• Revision of all international (external) standards relevant for geodesy.
• Evaluation of all official standards and convention adopted by IAG components.
• Sensitivity analysis of effects caused by different use of standards and conventions in 

homogeneous products (geometric or gravimetric, respectively).
• Sensitivity analysis of effects caused by different use of standards and conventions in 

heterogeneous products (different geometric and gravimetric products).
• Contact international institutions involved in standards and place representatives.
• Propose necessary standards in international organizations for standardization (e.g. 

ISO): Registration of geodetic products as ISO Standards, e.g., International Terrestrial 
Reference System (→ ITRF), International Gravity Standardization System (IGSN71 
successor), Global Gravity Field Models (GGM)

• Propose necessary resolutions of IUGG/IAG, e.g., with respect to a unified vertical 
reference system (world height system) and standard atmosphere parameters.


