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Lunar GIS
USGS, Astrogeology 

Funded by PG&G Cartography & Constellation via JPL and in cooperation with Brown University (M3 Team), Arizona State University, NASA Ames, NASA Goddard, University of Nottingham (T. Cook). Special thanks to Peter Isaacson from Brown University
GOALS:

· Missions must have a cartographic planning component, and a consistent cartographic coordinate system should be used for data products.
· The current effort to create a Lunar GIS needs to be continued and greatly expanded in the future, and coordinated among multiple facilities.
·  Planetary data should be systematically processed in a coordinated way and made available in an easily accessed form (e.g., a GIS).
·  Expand and/or connect planetary GIS-ready (OGC compliant) servers to broaden and coordinate data access.
·  Develop toolkits and decision support systems to support further exploration and a human return to the Moon.
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Lunar GIS Tools Overview (only a couple examples shown)
· ArcGIS Desktop by ESRI (ArcMap, ArcScene, ArcGlobe)
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Global Mapper, QGIS, UDIG, OpenEV (part of FWTools, GDAL)
[image: image22.png]Walue

Imqh 7939
8910

Low



[image: image3.png]==

" —JOverlay Control Center T 3

Curently Opened Dverlays (Right Cick on Dyetlay Names for More Dptions)

CLEM_RATIOS_MERC.PZ
CIRECT_L0_MERC GRID (wodi001 ADF)

Metadata.. | Optons... | Show Ovetlay|  Ciose Overlay

Close




 

[image: image23.png]10703 _s_dd
— Crest of basin ing structure
— Crest of basin ing, inferred
10703_g_dd

Eceh

Oceai

Dced

Dcehf

Oad

(=[S

Ocat

(]2

=1

e




[image: image24.png]Prospector
ol Degree
Therium_ Hd_Cylbi
Value

Wtich: 123

Wion:4
= O Hydrogen_Hd_Cyl.bi
value

Hgh: 1855

= O lon_Hd_Cylbil
vaue
High : 252

I..





GIS Web Services – external data protocols and providers
· PIGWAD (ArcIMS, supports WMS, WFS, KML for Google Earth), http://webgis.wr.usgs.gov
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GIS Web Services

· USGS (PDS) Map-a-Planet - WMS (OGC Compliant GIS Server), http://www.mapaplanet.org/
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Clementine 450nm Mosaics Warped to ULCN2005

Description: These Clementine tiles represent the 450nm channel (UVVIS band 1, Ultraviolet-Violet) which have been warped using a 6th order
polynomial to the ULCN2005 control network. They are stored in a GIS-ready, 16bit GeoTiff with an embedded Lunar definition of 1737400.0 m
radius in a geographic coordinate system at 0.0033 degrees/pixel (~333.3 p/d or 100m/p). The longitudes are in a -180 to 180 system to keep
the near-side centered, although the quads are labeled using 0 to 360 longitudes. The tiles are 30x30 degrees except at the poles which are
stored in a polar stereographic projection (0 to 360 longitude and from +-60 to +-0 latitude. These products are meant to be an interim
ULCN2005 controlled base to help with targeting. Polar files will be available shortly.

WGET script for downloading all files (copy into a script or batch file)
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GIS Web Services

· JPL OnMoon WMS (OGC Compliant GIS Server), http://webgis.wr.usgs.gov/ogc
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Lunar GIS Data Set Overview (subset of layers shown) – For more information please visit:

http://webgis.wr.usgs.gov/
All layers will be available for download and via on-line WMS GIS servers
· ULCN2005: Unified Lunar Control Network 2005(ULCN2005) solution
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· Derived ULCN2005 DEM
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· Clementine UVVIS (5 bands, 100m/pixel) and NIR (6 bands, 500m/pixel – 100m/p in progress)
· ULCN 2005 controlled via a 6 polynomial warp.  Offset vectors shown below
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· Global Lunar Orbiter mosaic at 60 m/pixel (ULCN 2005 Controlled, in progress)
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· Global 5M Geologic Maps
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· IAU Nomenclature, Named Craters, Landing Sites (backdrop Clementine and ULCN2005 DEM)
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· Lunar Prospector global maps of derived elemental abundances (Thorium, Hydrogen, Iron) 
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· Clementine derived parameter maps (e.g., FeO, TiO2, optical maturity) 
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· Apollo historic 'Lunar Consortium' data (e.g., Al, Si, Fe, Ti) 
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· Apollo topographic maps produced by USGS (Hadley Rile, Littrow, Alphonsus crater) 
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·  Apollo Metric and Pan Camera Coverage maps (Scans by LPI and vector footprints)
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· LAC Lunar Astronautical Charts  (Scans by LPI)
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Not yet GIS available

· Galileo SSI bands and color-ratio mosaics
· Photogrammetrically-derived topography of a Shackleton crater analog
· Cook, T., et al. and ULCN2005 merged DEM
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�HYPERLINK "http://www.lpi.usra.edu/meetings/lpsc2006/pdf/1931.pdf"��http://www.lpi.usra.edu/meetings/lpsc2006/pdf/1931.pdf�





OGC COMPLIANT SERVERS PIGWAD, JPL OnMoon, USGS/PDS Map-a-Planet,





World Wind? Google Earth? Iliad? others





Interoperability in one Application: Map-a-Planet, PIGWAD, Nomenclature, and UPC








Example: NASA World Wind access Map-a-Planet





Planetary Namespace based on IAU2000 report and using NAIF codes for base value.


 


GEOGCS["GCS_Moon_2000",DATUM["D_Moon_2000",SPHEROID["Moon_2000_IAU_IAG",1737400.0,0.0]],


PRIMEM["Reference_Meridian",0.0],UNIT["Degree",0.0174532925199433]]





OGC Planetary Coordinate Reference System


















































