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Geologic Mapping of our Solar System
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PLANMAP

Geologic Mapping of our Solar System

Infrastruture

Geoserver — https://geoserverplanmap.eu * Nextcloud (internal use)
Wiki = https://wiki.planmap.eu

Webservers  Social networks
Homepage — https://www.planmap.eu » Facebook: facebook.com/planmap.eu
Maps_app_ https://map&p|anmap.eu o Twitter:; tWitter.Com/pIanmap eu

Storymaps — https://stories.planmap.eu
Data archive — hitps://data.planmap.eu
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https://geoserver.planmap.eu/
https://wiki.planmap.eu/
https://www.planmap.eu/
https://maps.planmap.eu/
https://stories.planmap.eu/
https://data.planmap.eu/
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Findable Accessible Inferoperable Reusable

“ \ 8

Basically, we want our data to be used as much as possible, efficiently as possible, to optimiseits use.

How do we give it visibility so that people actually find it?

o What are the tools and channels to communicate to potential users?
Which interface(s) to provide forits access, explorationand download

And then on usingit, decisions on metadataand file formats are as well important forits (better) use.
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PLANMAP.

Geologic Mapping of our Solar System

On access and use

Graphical interactive map interface

Standard services/file formats

« GeoPackage
« GeoTiff
« OGCWES/WMS

Package naming convention

Data archive structure

Vector data/metadata convention
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https://www.geopackage.org/
https://en.wikipedia.org/wiki/GeoTIFF
https://www.ogc.org/docs/is
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Package naming

« Each data package is named uniquely considering type of data
provided, planetary body, region covered and a free-form substring to

further specify the content:
PM_<body> <type> <toponym>_ <note> §

« <body> is a tree-letters string representing the body of interest: ;
« <type> represents the data content type: m
* More than one type can be provided per package
« <toponym> stands for the name of the region covered, e.g, Hokusai or HO5
* <note> - optional — for a further refinement of the package name when two or more
packages would otherwise conflict name:
« PM-MER-MS-HO05_3cc_01
* PM-MER-MS-HO05_5cc_01
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Geologic Mapping of our Solar System

Data archive

Each package is composed by a set of documents and data files

distributed in directories accordingly:

Document — provides the map itself as PDF and optionally other

complementary files

Raster — provides basemaps or compositional arrays

Vector — provides features table(s)
3dmodels — provides structural models

README.md -- provides map data descriptit
information about data sources, publication
projection used and other relevant metadat:

Planetologie D

PM-MAR-MS-Arsinces_02
— README.md
|— document
| L — PM-MAR-MS-Arsinoes 02.pdf
|— raster
| L— PM-MAR-MS-Arsinoes 02.tiff
L— vector
l— PM-MAR-MS-Arsinoces 02.gpkg
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Vector data/metadata

» Vector data is stored in Geopackage files
« Geopackage is an open format for storing different types of (geospatial) data in an SQLite data store.
* Choice for GeoPackage instead of Shapefiles:

* Open format
* Onefile to store them all

« Towards a more homogeneous structure tables, standards for tables and columns
* Geological Units
* Name, Code, Geometry (Polygon)
» Geological Contacts
« Type, Geometry (Linestring)
» Surface Features
« Type, Geometry (Polygon)
* Linear Features
* Type, Geometry (Linestring
» Layer Styles
« StyleQML (from QGIS)
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Planmap
Apollo

Copernicus

PM-MOO-MS-
Copernicus_01

W Central Peak

W crater Floor Material -
[ crater Floor Material -
[0 crater Floor Material -
[ crater Floor Material -
W Oetrito di Versante

PM-MOO-MS-Copernicus_01_Geological_Units

Hummocky
Hummocky2
Smooth
Smooth2

B Lobate Flow or Channel Material

Planmap

Hokusai - 3 classes

Hokusai - 5 classes

PM-MER-MS-HO05_5cc_01

Rembrandt

PM-MER-MS-H0S_Scc_01_Geological_Units_S_Classes
@ crater floor material-hummocky

[ crater floor material-smooth

B crater material- somewhat degraded

[0 crater material-heavily degraded

[@ crater material-pristine

[@ crater material-quite degraded

[@ crater material-well-preserved

B Melt Pool B Degraded catenae
O Scarps W Intercrater Plains
- -

MAPS-APP
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* Interactive graphical web interface to explore the maps on each planet

e Links to
e Dataarchive (@ data.planmap.eu
 Jupyter notebooks (@ github.com/planmap-eu)
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Planmap

Apollo

Planmap data

Copernicus

LI planmap-eu / planmap-notebooks-code
PM-MOO-MS-

filter contents
Copernicus_01 <> Code lssues O Pull requests 0 Actions. Projects ©
Name Last modified Size
=0
Branch: master +  planmap-notebooks-code / data_access / Accessing_Pl @ Parent Directory
chbrandt Simiify the accessing data notebook =
a8 ) document/ 2019-05-31 09:04
1 contributor
@ raster -05- F
ter/ 2019-05-31 09:04
PM-MOO-MS-Copernicus_01_Geological_Units @ vector/ 2019-05-31 09:04
B central Peak
B Crater Floor Matenal - hummocky Accessing Planmap Geodata server
[ crater Floor Material - Hummocky2 9 P README.md 2019-05-30 08:31 4.3K
[0 crater Floor Material - Smooth In this notebook we will access Planmap's data published through OGC/C
[ crater Floor Material - Smooth2 https://geoserver.planmap.eu.
I Oetrito di Versante We will use OWSLib and GeoPandas to access the data, and Matplotib
B Lobate Flow or Channel Material
W Melt Pool This is & template notebook, it is a starting point for the user to get mome
0 scarps e PLANMAP Oory )
- . g Mgy 4 2 W S
WMS
« WCS F. Tusberti, R. Pozzobon, M. Massironi
« Geopackage Opartmento & Geoscenze. Unvertisd degh stud O Padova
In [1]: PLANMAP = 'https://geoserver.planmap.eu’ Geo|°g|ca| Map of Copernicus Crater
PLANMAP_WMS = PLANMAP + '/ums'
PLANMAP_WCS = PLANMAP + '/wcs' - w
PLANMAP_WFS = PLANMAP + '/wfs'
In [2]: from owslib import wcs, wfs, wms -
import geopandas as gpd
matplotlib inline
import matplotlib.pyplot as plt

MAPS-APP * Links to

e Dataarchive (@ data.planmap.eu
 Jupyter notebooks (@ github.com/planmap-eu)
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PLANMAP

Geologic Mapping of our Solar System

WELCOME TO PLANMAP STORIES

We are living in a golden age for space exploration, both human and robotic. Several nations maintain a robust planetary exploration program delivering a great
amount of highly complex datasets. These data can be used to produced geologic maps, which are key to interpret the geologic history of any planetary
body, assess its surface, subsurface nature and natural resources. Planmap Stories let you navigate those maps and the process of map making itself, with
the words or voice of actual mappers, and access to the data they used.

MERCURY
Apollo basin, The Hokusai quadrangle The Gale crater

Arsinoes Chaos
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(C) PLANMAP
Hokusai

Q Introduction

©Q Hokusai crater

©Q Smooth plains with degraded
craters

Q Smooth plains with ghost
craters

©Q Rachmaninoff crater and Suge
Facula

© Nathair Facula
Q Unity Rupes

©Q Rustaveli crater

Introduction

In this Storymap, you will be taken on a
tour of the Hokusai quadrangle of
Mercury. Mercury is the smallest and
innermost planet in the Solar System.
has been visited by two spacecraft,
NASA's Mariner 10 (1975-1976) and
MESSENGER (2008-2015). Mariner
10 made three flybys of Mercury, but
imaged only 9 of 15 of the planet's
mapping quadrangles. Hokusai was
unimaged, and this meant geological
maps of Mercury were not global.
MESSENGER orbited Mercury and
imaged it completely, which allowed
this map of Hokusai, the first of its kind,
to be made. This map will provide
science context and targets for the
ESA-JAXA BepiColombo mission to
Mercury, which will arrive in December
2025.

P ﬂ“ﬁw"‘) capt.
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Storymaps

Present high-level explanations
of the maps or narratives about
the data and the science behind
it for non-experts
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Data publication pipeline

Data producers put data in our cloud (Nextcloud)
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Data package is verified, moves to a "release" area

Data package is uploaded to
« data.planmap.eu/pub
« data.planmap.eu/zip

Raster and Vector data are ingested in geoserver.planmap.eu
Maps-app is updated to query new map layers

Update of story-maps follows a markdown template using Github issues
Then it is formatted in a json document for publishing on stories.planmap.eu
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Lessons learned / todos

« Automation and a better data sharing
« Cloud * Validation --> Data | GeoServer + REST ingestion
« Maps <-- GeoServer get-capabilities / stores | layers

« Package data/metadata validation: a summary viewer as from

the standards
« Data producers to verify their content as seeing by the system (and the users).

« Storymaps to provide an interactive interface for writing & upload
stories
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(Other) Resources

Maps-app source code & backend
https://github.com/planmap-eu/planmap-app-client
https://github.com/planmap-eu/planmap-app-server

Stories source code
https.//github.com/planmap-eu/storymaps

Docker geoserver
https://github.com/chbrandt/docker-geoserver

Apaxy PLANMAP
https://github.com/chbrandt/apaxy/tree/planmap
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www.planmap.eu

c.brandt@jacobs-university.de
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