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IAU Working Group on Cartographic
Coordinates and Rotational Elements

Issue reports with recommendations
about coordinate systems and related

SPECIAL REPORT

parameters for making cartographic TN
prOd UCtS Of SOIar SyStem bOdIeS B. A. Archinal - M.F. A n « E. Bowell - A, Conr

R. Courtin - T. Fukushima - D. Hestroffer - J. L. Hil

Starting in 1979 (Davies et al., 1980), R
reports every ~three years
A Associated with IAU General Assemblies &

R20090 report publ
etal., 2011, CDMA erratum, 2011)

Makes recommendations, open to i
further modification when needed, :

intended to facilitate the use and o
comparison of multiple datasets

Promotion of the use of a standardized
set of mapping parameters

WGCCRE web site

Web site:
A http:// astrogeology.usgs.qov/groups/IA
U-WGCCRE

WGCCRE 2009 Report (pub. 2011)
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Working Group Operation

Membership by invitation or volunteering
A New members always welcome! Current WGCCRE Membership
A Please see or email me!

- B.A. ARCHINAL (CHAIR) S.A. KLIONER
Currently 18 members from 6 countries Z.g.AGeolog/ba/ Survey, Flagstaff, AZ, Technische Universitat Dresden, Lohrmann
Newly a AFunctional o (1l o0oHg term) WG OBy PegeyCemay
; q : C.H. ACTON D. MCCARTHY
Considers new pupllshed coordinate system Jet Propuision Laboratory, Pasadens, CA, Ui Naval Observatoy (etred), Washington,
related determinations 22 DC, U.S.A.
Recommends standards based on consensus IR, WERRIR R K. MEECH

University of Maryland, College Park, MD, 1 sgin e for Astronomy, Honolulu, HI, U.S.A.

No independent resources of its own v.oA
J. OBERST

~ 5 = . CONRAL N . .
Does not fiblesso or fen By O Phncte 1St tor Astrlofy, © N VDR il ABerbhol: £@IM\GEmany
i value is only from reflection of general sy, Y 0. PING

consensus and use G.J. CONSOLMAGNO Shanghai Astronomical Observatory,
. . . . . Vatican Observatory, Vatican City State Shanghai, China
Recommendations primarily for mapping i

. . T. DUXBURY P.K. SEIDELMANN
other uses (e.g. dynamical) are possible George Mason University, Fairfax, VA, University of Virginia, Charlottesville, VA,
a U.S.A. = US.A. N
Does not deal with formats, Al ower | €&€velo
1 D. HESTROFFER D.J. THOLEN
mgpplng Standards IMCCE,Observatoire de Paris, CNRS, Paris, University of Hawali, Honolulu, Hl, U.S.A.
A There is a need for missions and space France b C. THOMAS
agencies to develop and maintain such J.L. HILTON Comell University, lthaca, NY, U.S.A.
dard U.S. Naval Observatory, Washington D.C.,
standards USA. . LA
A E.g. International Planetary Data Alliance, L. JORDA e e e b
Planetary Data System, Mars Geodesy and  §222aiore dsstophysique de Marseile,
Cartography WG , Lunar Geodesy and = Kirk
Cartography WG, Cassini Icy Satellites U.S. Geological Survey, Flagstaff, AZ
Cartography WG, and now MAPSIT .
"Mi ke A6ébHearn, dec

2017 May



General Use, Availability of IAU
Recommendations

A Reminder from 2012 IAU General Assembly

A

A

The IAU provides many different types of

recommendations and services

Common goal is to facilitate astronomical

science

A
A
A
A

Common data formats, units,
coordinate systems

Naming conventions
No need to

Facilitates data exchange, quicker
understanding of data

A few planetary examples

A
A
A

v > v D>y D>

Planetary coordinates
Planetary nomenclature

Asteroid and comet names and
designations

Astronomical constants
Planetary ephemerides
Time

Meteorite names
Meteor showers!

A

A

Anr ei nveé‘t

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

Developed over decadesof input by IAU
members, national space agencies, and

other institutions
Care should be taken to follow such

recommendations or to present well-
reasoned arguments why they should be

changed

!\lel,w}g%ta aaphre?sqgt? aJ)Iowmg f_or
improvements of recommendations
always welcome

A E.g. forso-calledic onst ant s 0

Improve on existing coordinate
systems

A E.g. name suggestions following

existing themes

A E.g. improved astronomical
constants and ephemerides

The IAU and its Commissions & Working
Groups stand ready to help authors,
journal editors, missions, and space

agenciesunderstand and follow IAU
recommendations

t

h



Report Contents

North pole of body
(4, 8)

A General recommendations

A Latitude, longitude, planetographic vs.
planetocentric, cardinal directions

A Creating / refining planetary coordinate

systems Coordinates for planets and their
< satellites; planetographic or
A Models and parameters for body planetocentric
orientation

A Longitude definition, spin, pole

A Models and parameters for body shape
A Mean radius, ellipsoidal parameters, some
global DTMs
A As much as possible, based on peer
reviewed results of others

A For historical reasons, separate
handling of planets and satellites vs.
other( Asmall 0) bodi es

ICRF equator

Coordinates for other bodies
(right handed)
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Definition of Longitude

Must be done by convention

WG has reiterated 1979 (Davies et
al., 1980) recommendation: Once

an observable reference feature at a - |
defined longitude is chosen, the o b R N
longitude definition origin should y |
not change except under unusual 3’ @i : g A L‘

circumstances; however refinement

ossible and expected ) : e
P P Refinement of Mars 0° longitude from Meridiani Sinus

Questions in recent y?ars relatlv_e to (left) to Airy -0 (right) in 1973.  Left: USAF 1962 Mars map
Moon, I\/Iercury, satellites of Juplter (ESA/DLR/FU Berlin (G. Neukum / Google Earth); Right: Mariner 9 image of Airy and

and Saturn, Vesta’ Lutetia, Ceres Airy-0, no. 533B03

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

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

Left: Longitude origin for

Mercury was refined in 1979

from dynamical one (long

principal axis at 0° ) to

surface feature, crater Hun Kal
(Aitwentyo i n May
west longitude.




General Changes For Upcoming Report

A Have clarified recommendations about refining existing coordinate
systems

A Multiple uses for body size called out, i.e. cartographic (scale,
reference elevation), orthoprojection, and geophysical, e.g.:

A Differentiate between best fitting body size and shape and reference values for
Moon and Titan

Ar=1737.4 km is no longer the fibesto mean
used as reference radius

A Rotational and triaxial ellipsoid shapes not usually used for scale and map proj.
A Clarification that the historical p/anetographic and planetocentric

system definitions do not apply to small bodies, but planetocentric
and planetodetic latitudes and longitudes can be used

A Terminology for cardinal directions on small bodies clarified

A Positive pole can generally be called fin
Pluto)



