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IAU Working Group on Cartographic 
Coordinates and Rotational Elements

Á Issue reports with recommendations 
about coordinate systems and related 
parameters for making cartographic 
products of Solar System bodies

Á Starting in 1979 (Davies et al., 1980), 
reports every ~three years

Á Associated with IAU General Assemblies

Á ñ2009ò report published 2011 (Archinal 
et al., 2011, CDMA; erratum, 2011)

Á Current (2015) report about to be 
submitted

Á Makes recommendations, open to 
further modification when needed, 
intended to facilitate the use and 
comparison of multiple datasets

Á Promotion of the use of a standardized 
set of mapping parameters

Á Web site:

Á http:// astrogeology.usgs.gov/groups/IA
U-WGCCRE

WGCCRE 2009 Report (pub. 2011)

WGCCRE web site



Working Group Operation
Á Membership by invitation or volunteering

Á New members always welcome!

Á Please see or e-mail me!

Á Currently 18 members from 6 countries

Á Newly a ñFunctionalò (long term) WG of IAU

Á Considers new published coordinate system 
related determinations

Á Recommends standards based on consensus

Á No independent resources of its own

Á Does not ñblessò or ñenforceò recommendations 
ïvalue is only from reflection of general 
consensus and use

Á Recommendations primarily for mapping ï
other uses (e.g. dynamical) are possible

Á Does not deal with formats, ñlower levelò 
mapping standards

Á There is a need for missions and space 
agencies to develop and maintain such 
standards 

Á E.g. International Planetary Data Alliance, 
Planetary Data System, Mars Geodesy and 
Cartography WG , Lunar Geodesy and 
Cartography WG, Cassini Icy Satellites 
Cartography WG, and now MAPSIT
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General Use, Availability of IAU 
Recommendations
A Reminder from 2012 IAU General Assembly 

Á The IAU provides many different types of 
recommendations and services

Á Common goal is to facilitate astronomical 
science

Á Common data formats, units, 
coordinate systems

Á Naming conventions

Á No need to ñreinvent the wheelò

Á Facilitates data exchange, quicker 
understanding of data

Á A few planetary examples

Á Planetary coordinates

Á Planetary nomenclature

Á Asteroid and comet names and 
designations

Á Astronomical constants

Á Planetary ephemerides

Á Time

Á Meteorite names

Á Meteor showers!

Á Available to authors, journal editors, 
instrument teams, missions, and agencies

Á Developed over decades of input by IAU 
members, national space agencies, and 
other institutions

Á Care should be taken to follow such 
recommendations or to present well-
reasoned arguments why they should be 
changed

Á New data and results allowing for 
improvements of recommendations 
always welcome

Á E.g. for so-called ñconstantsò that 
improve on existing coordinate 
systems

Á E.g. name suggestions following 
existing themes

Á E.g. improved astronomical 
constants and ephemerides

Á The IAU and its Commissions & Working 
Groups stand ready to help authors, 
journal editors, missions, and space 
agencies understand and follow IAU 
recommendations 



Report Contents

Á General recommendations
Á Latitude, longitude, planetographic vs. 

planetocentric, cardinal directions

Á Creating / refining planetary coordinate 
systems

Á Models and parameters for body 
orientation
Á Longitude definition, spin, pole

Á Models and parameters for body shape
Á Mean radius, ellipsoidal parameters, some 

global DTMs

Á As much as possible, based on peer-
reviewed results of others

Á For historical reasons, separate 
handling of planets and satellites vs. 
other (ñsmallò) bodies

Coordinates for planets and their 
satellites; planetographic or 

planetocentric

Coordinates for other bodies 
(right handed)



Definition of Longitude

Á Must be done by convention

Á WG has reiterated 1979 (Davies et 
al., 1980) recommendation:  Once 
an observable reference feature at a 
defined longitude is chosen, the 
longitude definition origin should 
not change except under unusual 
circumstances; however refinement
possible and expected

Á Questions in recent years relative to 
Moon, Mercury, satellites of Jupiter 
and Saturn, Vesta, Lutetia, Ceres

Á No clear advantage seen in creating 
multiple prime meridians and 
cartographic systems ïalternate 
systems (e.g. dynamic) considered 
more useful

Á Examples at right: Airy-0 on Mars 
(de Vaucouleurs et al., 1973; more 
below); Hun Kal on Mercury

Refinement of Mars 0° longitude from Meridiani Sinus 
(left) to Airy -0 (right) in 1973.   Left: USAF 1962 Mars map 

(ESA/DLR/FU Berlin (G. Neukum / Google Earth); Right: Mariner 9 image of Airy and 
Airy-0, no. 533B03

Left: Longitude origin for 
Mercury was refined in 1979 
from dynamical one (long 
principal axis at 0° ) to 
surface feature, crater Hun Kal 
(ñtwentyò in Mayan) at 20°
west longitude.



General Changes For Upcoming Report

Á Have clarified recommendations about refining existing coordinate 
systems

Á Multiple uses for body size called out, i.e. cartographic (scale, 
reference elevation), orthoprojection, and geophysical, e.g.: 
Á Differentiate between best fitting body size and shape and reference values for 

Moon and Titan

Á r=1737.4 km is no longer the ñbestò mean radius for the Moon but now widely 
used as reference radius

Á Rotational and triaxial ellipsoid shapes not usually used for scale and map proj.

Á Clarification that the historical planetographic and planetocentric 
system definitions do not apply to small bodies, but planetocentric 
and planetodetic latitudes and longitudes can be used

Á Terminology for cardinal directions on small bodies clarified
Á Positive pole can generally be called ñnorthò even if is south of ecliptic (e.g. for 

Pluto)


