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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

In other circumstances, particularly when there is an urgent market requirement for such documents, a
technical committee may decide to publish other types of document:

— an ISO Publicly Available Specification (ISO/PAS) represents an agreement between technical experts in
an I1SO working group and is accepted for publication if it is approved by more than 50 % of the members
of the parent committee casting a vote;

— an ISO Technical Specification (ISO/TS) represents an agreement between the members of a technical
committee and is accepted for publication if it is approved by 2/3 of the members of the committee casting
a vote.

An ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be confirmed for a
further three years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS is
confirmed, it is reviewed again after a further three years, at which time it must either be transformed into an
International Standard or be withdrawn.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO/TS 16457 was prepared by Technical Committee ISO/TC 20, Aircraft and space vehicles, Subcommittee
SC 14, Space systems and operations.
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Introduction

This Technical Specification provides guidelines for specifying the global distribution of ionospheric electron
density, electron temperature, ion temperature, ion composition, and total electron content and the extension
of these parameters into the plasmasphere. The model recommended for the representation of these
parameters in the ionosphere is the international reference ionosphere (IRI).

IRI is an international project 1) sponsored by the Committee on Space Research (COSPAR) and the
International Union of Radio Science (URSI). These organizations formed a working group in the late 1960s to
produce an empirical standard model of the ionosphere based on all available data sources. Several steadily
improved editions of the model have been released (References [18], [19], [20], [5], [6], [1], [2], [3]).

For a given location, time and date, IRI describes the monthly averages of electron density, electron
temperature, ion temperature, and the percentage of OF, H*, He™, N*, NO*, O,* and cluster ions in the altitude
range from 50 km to 1 500 km. In addition, IRI provides the electron content by numerically integrating over
the electron density height profile within user-provided integral boundaries. IRI is a climatological model
describing monthly average conditions. The major data sources for building the IRl model are the worldwide
network of ionosondes, the powerful incoherent scatter radars, and the topside sounders and in situ
instruments flown on several satellites and rockets. This Technical Specification also presents several models
that can be used to extend the IRI model to plasmasphere altitudes.

The IRl model is the de facto world-wide model for the ionosphere under COSPAR and URSI patronage and
is a continuously evolving model that improves as new data become available. This Technical Specification is
an important initial step towards developing a common framework for an International Standard of the
ionosphere and plasmasphere.

1) The homepage of the IRI project is http://IRI.gsfc.nasa.gov. The IRI program is provided as a FORTRAN computer
code for use on UNIX, VAX and PC-Windows systems. The code can be downloaded from the IRl homepage. The IRI
homepage also provides access to an interactive system for computing and plotting IRI parameters online and to a special
PC Windows version with multiple plotting options developed at the University of Massachusetts Lowell.
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