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This Geospatial Revolution has resulted in the development of 
consumer GPS tools, interactive web maps, and location-aware 
mobile devices. These radical advances are making it possible to use, 
collect, and understand spatial information like never before.

• Global Positioning Systems, GPS
a device that is capable of receiving information from GPS satellites 
and then to accurately calculate its geographical location. The 
Global Positioning System (GPS) is a global navigation satellite 
system (GNSS)
• Remote Sensing, RS
Remote sensing is the science of obtaining information about 
objects or areas from a distance, typically from aircraft or satellites.

• Geographic Information Systems, GIS

• Crowdsourced information

GIS and the geospatial revolution



A geographic information system or GIS integrates data, hardware, 
software to assist in the analysis and display of geographically 
referenced information.

The key word to this technology is Geography –some portion of the 
data is spatial. In other words, data that is in some way referenced 
to locations on the earth. Coupled with this data is usually tabular 
data known as attribute data.

GIS collect , organize, elaborate and visualize spatial information

GIS are not maps

Complex spatial operation
Huge dataset
Multi source data

GIS



Original map by John Snow showing 
the clusters of cholera cases in the 
London epidemic of 1854. The pump 
is located at the intersection of 
Broad Street and Cambridge Street.

Created in the 
60s, in the early 
90s, the use of GIS 
had already 
become popular. 



Google Earth, Bing, Here, 

web mapping – Mapbox, Carto, umap, …

Geodesign and data visualization

3d Model and simulation

Open data
Spatial Open data
Satellite images: Sentinel, Landsat, 

VGI (Volunteered Geographic Information) - Openstreetmap

GIS are only a component of geospatial technologies (geoweb)



Yesterday
Only Proprietary Software
Not free data, available on physical support (CD-ROM)
Expensive hardware
Not easy to share
Stand alone use
Now
Proprietary Software and Open source software
Spatial Open data available
ICT and WEB 2.0, GEOWEB
Social networking sites (e.g. Foursquare, Twitter)
New geospatial technologies
Mobile technologies that couple location-based connectivity with 
cameras and other sensing systems.
GIS programming language
Easy to share



The program must include source code, and must allow
distribution in source code as well as compiled form.
The license must allow modifications and derived works, and must
allow them to be distributed under the same terms as the license
of the original software.
Community of users and developers.

Open source / Open source GIS

Quantum GIS: multiplatform, frequent releases, strong community of users
uDig: editing, visualizzazioni e analisi
OpenJump: editing e vector
WhiteBox: remote sensing
GRASS: model and analysis e analisi 
SAGA: model and analysis e analisi 

http://www.qgis.org/
http://udig.refractions.net/
http://www.openjump.org/
http://www.uoguelph.ca/~hydrogeo/Whitebox/index.html
http://www.osgeo.org/grass
http://www.osgeo.org/grass


Arcgis Desktop / Arcgis Online – Esri: full system for managing spatial 
data

Geomedia – Intergraph: spatial analysis, spatial data infrastructure

AutoCAD map – Autodesk: CAD + GIS

Mapinfo – Mapinfo: vector + raster

Erdas – Erdas: satellite images

Proprietary GIS



Arcgis

POLIMI has a full Arcgis license



http://www.qgis.org/
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ESRI

AutocadMap

Mapinfo

Paolo Dilda - Laboratorio Analisi Dati e Cartografia - Diap

http://www.gvsig.org/

Proprietary and open source GIS



Characteristic Open Source Proprietary

Cost Low or no High

Updates Frequent Less frequent than OS. Each new 
release -> high improvement

Manuals and documentation Present but the quality and the 
completness depends on the 
community of users
Forums available

Professional, books, website, manuals
Forums available

Who realizes the software Foundations, research centres Private firm

Diffusion Global Global but concentrated in some 
countries

Strenghts Possibility to integrate new functions, 
active community of users, price, 
functions, ….

Documentation, support, 
translations, functions, layout,…

Proprietary and open source GIS: a comparison



http://www.qgis.org/en/site/

http://www.qgis.org/en/site/


Version 2.18.24 LTR «Las Palmas»



Software download page: 

http://www.qgis.org/en/site/forusers/download.html

Download for Windows 

• Qgis Standalone Installer Version 2.18 (32 bit or a 64 bit a seconda del 

sistema operativo);

Download for Mac OS X  - Mac Installer Package for both OS X Mavericks 

(10.9), Mountain Lion (10.8) and Lion (10.7):

• This version requires separate installation of dependency framework 

(GDAL Complete) http://www.kyngchaos.com/software/frameworks

• Download Qgis: http://www.kyngchaos.com/software/qgis

Download for Linux – GNU/Linux binary packages (rpm and deb) or software 

repositories are available. 

http://www.qgis.org/en/site/forusers/alldownloads.html#linux

Download and Install QGIS

http://www.kyngchaos.com/software/frameworks
http://www.kyngchaos.com/software/qgis
http://www.qgis.org/en/site/forusers/alldownloads.html#linux


http://www.izmo.it/Wikizmo/Articoli/Geographical_Information_Systems

GIS

Geometry

Topology

Attributes
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A point is defined by a single pair of
coordinate values. A point normally
represents a geographic feature that is
too small to be represented as a line or
area.

GIS data

Spatial data are georeferenced

A line is defined by an ordered list of 
coordinate pairs defining the points 
through which the line is drawn. 

An area is defined by the lines that 
make up its boundary. Areas are also 
referred to as polygons.

The raster model uses the grid-cell 
data structure where the 
geographic area is divided into cells 
identified by rows and columns. 
The following information must be 
known when using raster data:
- grid extent (number of rows and 
columns)
- grid resolution (size of grid cell)
- georeferencing information (e.g. 
corner coordinates) 

The raster data model is an abstraction
of the real world where the basic unit of 
data (points, lines and areas) is
represented using a matrix of cells or 
'pixels'.



http://www.catalonia.org/cartografia/Clase_03/Raster_Vector.html

http://www.catalonia.org/cartografia/Clase_03/Raster_Vector.html


Vector vs Raster



Qgis data
1. GDAL - Geospatial Data Abstraction Library  Vector and raster

GDAL is a translator library for raster and vector geospatial data formats that is 
released under an X/MIT style Open Source license by the Open Source Geospatial 
Foundation. As a library, it presents a single raster abstract data model and vector 
abstract data model to the calling application for all supported formats. Traditionnaly
GDAL used to design the raster part of the library, and OGR the vector part for Simple 
Features. Starting with GDAL 2.0, both sides have been more tightly integrated.

Vector Raster

http://trac.osgeo.org/gdal/wiki/FAQGeneral#WhatlicensedoesGDALOGRuse
http://www.opensource.org/
http://www.osgeo.org/
http://www.gdal.org/gdal_datamodel.html
http://www.gdal.org/ogr_arch.html


2. Spatial database - vector
POSTGIS
Spatialite
MSSQL
Oracle
Oracle Georaster
SQL Anywhere
A spatial database is a database that is optimized to store and query data that 
represents objects defined in a geometric space. Most spatial databases allow 
representing simple geometric objects such as points, lines and polygons. While 
typical databases are designed to manage various numeric and character types of 
data, additional functionality needs to be added for databases to process spatial 
data types efficiently. These are typically called geometry or feature. 

Qgis data

http://en.wikipedia.org/wiki/Database


WMS
The Open Geospatial Consortium (OGC), Web Map Service (WMS) specification is an 
international specification for serving and consuming dynamic maps on the web.
A WMS server usually serves the map in a bitmap format, e.g. PNG, GIF or JPEG. 

WFS
The Open Geospatial Consortium (OGC), Web Feature Service (WFS) provides an 
interface allowing requests for geographical features across the web using platform-
independent calls. Unlike the OGC Web Map Service (WMS), which returns an image 
of a map, the WFS service returns actual features with geometry and attributes that 
clients can use in any type of geospatial analysis.

4. Text file tables
A delimited text file is a tabular data with each column separated by a defined 
character and each row separated by a line break. The first row usually contains the 
column names. A common type of delimited text file is a CSV (Comma Separated 
Values), with each column separated by a comma. Such data files can also contain 
positional information.

3. Wep map services
Qgis data

https://en.wikipedia.org/wiki/Bitmap
https://en.wikipedia.org/wiki/Interface_(computer_science)
https://en.wikipedia.org/wiki/Geography
https://en.wikipedia.org/wiki/World_Wide_Web


GIS functions

Address geocoding, Network Analysis, ….



GIS outupts
General-purpose maps 

Topographic Map

Thematic maps
Dot Density Map
Isoline (Isarithmic) Map
Graduated Symbol Map
Choropleth Map (Graduated Color)
Density Map
……

Statistics
Graph
Reports

Webmap …..



GIS outputs: examples

Topographic map



Elevation map: raster / vector



Dot density map

Source: US Department of Commerce



Thematic map

Source: Brisbane Bureau of Meteorology



Flow map

Source: Ferretti, 2015



Intensity map

Source: Manfredini et al., 2013



Thematic map: urbanization processes in Northern Italy

Source: Prin 2010



http://gif.berkeley.edu



The use of Geographic Coordinate Reference Systems is very common. They use degrees of latitude and longitude and 
sometimes also a height value to describe a location on the earth’s surface. The most popular is called WGS 84.



The Universal Transverse 

Mercator (UTM) conformal 

projection uses a 2-dimensional 

Cartesian coordinate system. 

Like the traditional method of 

latitude and longitude, it is a 

horizontal position 

representation, i.e. it is used to 

identify locations on the Earth 

independently of vertical 

position.

The UTM system is not a single 

map projection. The system 

instead divides the Earth into 

sixty zones, each being a six-

degree band of longitude, and 

uses a secant transverse 

Mercator projection in each 

zone.

Universal Transverse Mercator (UTM)

Projection

N

Z32

UGANDA

WGS 84/UTM zone 32N

Datum Projection

(EPSG 32632)



The globe is divided into 60 zones between 84°S and 84°N, most of which are 6° wide. Each of these UTM zones 
have their unique central meridian. Furthermore, each zone is divided into latitude bands 



Qgis: coordinate reference system

QGIS allows users to define a global and project-wide CRS (coordinate 
reference system) for layers without a pre-defined CRS. It also allows 
the user to define custom coordinate reference systems and supports 
on-the-fly (OTF) projection of vector and raster layers. All of these 
features allow the user to display layers with different CRSs and have 
them overlay properly.

QGIS has support for approximately 2,700 known CRSs. The CRSs 
available in QGIS are based on those defined by the European 
Petroleum Search Group (EPSG) and the Institut Geographique
National de France (IGNF) and are largely abstracted from the 
spatial reference tables used in GDAL. EPSG identifiers are present 
in the database and can be used to specify a CRS in QGIS.



The EPSG Geodetic Parameter Dataset is a structured dataset of Coordinate 
Reference Systems and Coordinate Transformations, accessible through this online 
registry (www.epsg-registry.org) or, as a downloadable zip files, through IOGP's 
EPSG home page at www.epsg.org. The geographic coverage of the data is 
worldwide, but it is stressed that the dataset does not and cannot record all 
possible geodetic parameters in use around the world. The EPSG Geodetic 
Parameter Dataset is maintained by the Geodesy Subcommittee of IOGP's 
Geomatics Committee.

Geographic coordinate system
EPSG:4326 - WGS 84

Projected coordinate system
EPSG: 32636 WGS84/UTM zone 32N
EPSG: 3003 Monte Mario / Italy zone 1

EPSG: 3857 – WGS 84 / Pseudo Mercator
Used by certain Web mapping and visualization applications. Uses spherical 
development of ellipsoidal coordinates. Relative to an ellipsoidal development 
errors of up to 800 meters in position and 0.7 percent in scale may arise. It is not a 
recognized geodetic system
http://spatialreference.org/

http://www.epsg-registry.org/
http://www.epsg.org/
http://spatialreference.org/


Related issue: data classification



1. Internet diffusion

• Increase of velocity

• Increase of traffic volume

• Data archive

• Easy access to data, Easy sharing of data

2. Open Data initiative:

Open data is data that can be freely used, re-used and redistributed by anyone - subject 

only, at most, to the requirement to attribute and sharealike.

• Governments

• Regions

• Public institutions, Agencies

• Municipalities

• Private sector (?)

• Etc.

• Spatial Open data (with coordinates or in geographic format)

On line data sources



Global Land Cover Facility.
http://www.landcover.org/

European Environmental Agency
http://www.eea.europa.eu/data-and-maps

Gisco - Geographic Information System of the European
Commission
http://ec.europa.eu/eurostat/web/gisco

On line data sources



Il Portale Cartografico Nazionale
http://www.pcn.minambiente.it/GN/

ISTAT
http://www.istat.it/it/
Statistics and spatial dataset: urban blocks,
municipalities,….

Regione Lombardia.
http://www.geoportale.regione.lombardia.it/
Download spatial data, web services

On line data sources: Italy

Open data
http://www.dati.gov.it/dataset

http://www.istat.it/it/
http://www.geoportale.regione.lombardia.it/


Lombardia Geoportal



Lombardia Geoportal: direct download



Open Data



Lombardia Geoportal: wms



Lombardia Geoportal: wms



Lombardia Geoportal: wms services



QGIS: WMS layer import



QGIS: WMS layer import



QGIS: WMS layer import



OpenStreetMap is the largest open geographic database in the world, the 
data infrastructure for multitudes of mapping projects around the globe.
Launched in 2004, OpenStreetMap works in an editable style similar to 
Wikipedia (3 million users)

Open Database Licence (ODbL)

OpenStreetMap is a community.

OpenStreetMap is open data: you are free to use it for any purpose as 
long as you credit OpenStreetMap and its contributors.

OpenStreetMap



https://opendatacommons.org/licenses/odbl/summary/



OpenStreetMap’s conceptual data model
Elements are the basic components of OpenStreetMap's conceptual data 
model of the physical world. They consist of 
•nodes (defining points in space);
•ways (defining linear features and area boundaries);
•relations (which are used to explain how other elements work together). 
•All of the above can have one or more associated tags (which describe the 
meaning of a particular element). 

http://wiki.openstreetmap.org/wiki/Node
http://wiki.openstreetmap.org/wiki/Way
http://wiki.openstreetmap.org/wiki/Relation
http://wiki.openstreetmap.org/wiki/Tag


• «Reliable» and «updated»
• Easy to add in GIS and in webapp
• Global coverage: 
• Many uses: 

• background (openlayer, basemap)
• Feature extraction (overpass turbo - http://overpass-turbo.eu/) or in 

Qgis
• Available extracts for cities (Metro-extract

https://mapzen.com/data/metro-extracts/), countries
(http://download.geofabrik.de/), etc..

• Starting point for complex elaborations: accessibility, indicators, ….
• Complex articulation of features (key, value)
• Useful for classrooms
• Research results
• Potential for public administrations
• ……..

OpenStreetMap for urban studies

http://overpass-turbo.eu/
https://mapzen.com/data/metro-extracts/
http://download.geofabrik.de/


OSM / Google Maps comparison:
http://tools.geofabrik.de/mc/#18/45.4785/9.2260&num=3&mt0=mapnik&mt1=google-satellite&mt2=google-map



DUSAF vs OSM vs Direct Survey



OpenStreetMap represents physical features on the ground (e.g., roads 
or buildings) using tags attached to its basic data structures (its nodes, 
ways, and relations). Each tag describes a geographic attribute of the 
feature being shown by that specific node, way or relation. 
OpenStreetMap's free tagging system allows the map to include an 
unlimited number of attributes describing each feature. The community 
agrees on certain key and value combinations for the most commonly 
used tags, which act as informal standards. However, users can create 
new tags to improve the style of the map or to support analyses that 
rely on previously unmapped attributes of the features. Short 
descriptions of tags that relate to particular topics or interests can be 
found using the feature pages. 

Getting high quality data is essential for any GIS task. One great resource for free and 
openly licensed data is OpenStreetMap(OSM) . The OSM database consits of streets, 
local data as well as building polygons. Getting access to OSM data in a GIS format is 
integrated in QGIS. 

OpenStreetMap features

http://wiki.openstreetmap.org/wiki/Features
http://wiki.openstreetmap.org/wiki/Tags
http://wiki.openstreetmap.org/wiki/Nodes
http://wiki.openstreetmap.org/wiki/Ways
http://wiki.openstreetmap.org/wiki/Relations
http://wiki.openstreetmap.org/wiki/Tags
http://wiki.openstreetmap.org/wiki/Category:Features
http://www.openstreetmap.org/


•1 Primary features
• 1.1 Aerialway
• 1.2 Aeroway
• 1.3 Amenity

• 1.3.1 Sustenance
• 1.3.2 Education
• 1.3.3 Transportation
• 1.3.4 Financial
• 1.3.5 Healthcare
• 1.3.6 Entertainment, Arts & 

Culture
• 1.3.7 Others

• 1.4 Barrier
• 1.4.1 Linear Barriers
• 1.4.2 Access Control on Highways

• 1.5 Boundary
• 1.5.1 Attributes

• 1.6 Building
• 1.6.1 Accommodation
• 1.6.2 Commercial
• 1.6.3 Civic/Amenity
• 1.6.4 Other Buildings
• 1.6.5 Additional Attributes

• 1.7 Contact
• 1.8 Craft
• 1.9 Emergency
• 1.10 Geological
• 1.11 Highway

• 1.11.1 Roads
• 1.11.2 Link roads
• 1.11.3 Special road types
• 1.11.4 Paths
• 1.11.5 Lifecycle
• 1.11.6 Attributes
• 1.11.7 Other highway features

• 1.12 Historic

• 1.13 Landuse
• 1.14 Leisure
• 1.15 Man Made
• 1.16 Military
• 1.17 Natural

• 1.17.1 Vegetation or surface 
related

• 1.17.2 Water related
• 1.17.3 Landform related

• 1.18 Office
• 1.19 Places

• 1.19.1 Administratively declared 
places

• 1.19.2 Populated settlements, 
urban

• 1.19.3 Populated settlements, 
urban and rural

• 1.19.4 Other places
• 1.19.5 Additional attributes

• 1.20 Power
• 1.21 Public Transport
• 1.22 Railway

• 1.22.1 Tracks
• 1.22.2 Additional features
• 1.22.3 Stations and Stops
• 1.22.4 Other railways

• 1.23 Route
• 1.24 Shop

• 1.24.1 Food, beverages
• 1.24.2 General store, department 

store, mall
• 1.24.3 Clothing, shoes, 

accessories
• 1.24.4 Discount store, charity
• 1.24.5 Health and beauty
• 1.24.6 Do-it-yourself, household, 

building materials, gardening
• 1.24.7 Furniture and interior
• 1.24.8 Electronics
• 1.24.9 Outdoors and sport, 

vehicles
• 1.24.10 Art, music, hobbies
• 1.24.11 Stationery, gifts, books, 

newspapers
• 1.24.12 Others

• 1.25 Sport
• 1.26 Tourism
• 1.27 Traffic calming
• 1.28 Waterway

• 1.28.1 Natural watercourses
• 1.28.2 Man made waterways
• 1.28.3 Facilities
• 1.28.4 Barriers on waterways
• 1.28.5 Other features on 

waterways
• 1.28.6 Some additional attributes 

for waterways
•2 Additional properties

• 2.1 Addresses
• 2.1.1 Tags for individual houses
• 2.1.2 For countries using hamlet, 

subdistrict, district, province, 
state

• 2.1.3 Tags for interpolation ways
• 2.2 Annotation
• 2.3 Name
• 2.4 Properties
• 2.5 References
• 2.6 Restrictions
• 2.7 Surface
• 2.8 Smoothness

http://wiki.openstreetmap.org/wiki/Map_Features#Primary_features
http://wiki.openstreetmap.org/wiki/Map_Features#Aerialway
http://wiki.openstreetmap.org/wiki/Map_Features#Aeroway
http://wiki.openstreetmap.org/wiki/Map_Features#Amenity
http://wiki.openstreetmap.org/wiki/Map_Features#Sustenance
http://wiki.openstreetmap.org/wiki/Map_Features#Education
http://wiki.openstreetmap.org/wiki/Map_Features#Transportation
http://wiki.openstreetmap.org/wiki/Map_Features#Financial
http://wiki.openstreetmap.org/wiki/Map_Features#Healthcare
http://wiki.openstreetmap.org/wiki/Map_Features#Entertainment.2C_Arts_.26_Culture
http://wiki.openstreetmap.org/wiki/Map_Features#Others
http://wiki.openstreetmap.org/wiki/Map_Features#Barrier
http://wiki.openstreetmap.org/wiki/Map_Features#Linear_Barriers
http://wiki.openstreetmap.org/wiki/Map_Features#Access_Control_on_Highways
http://wiki.openstreetmap.org/wiki/Map_Features#Boundary
http://wiki.openstreetmap.org/wiki/Map_Features#Attributes
http://wiki.openstreetmap.org/wiki/Map_Features#Building
http://wiki.openstreetmap.org/wiki/Map_Features#Accommodation
http://wiki.openstreetmap.org/wiki/Map_Features#Commercial
http://wiki.openstreetmap.org/wiki/Map_Features#Civic.2FAmenity
http://wiki.openstreetmap.org/wiki/Map_Features#Other_Buildings
http://wiki.openstreetmap.org/wiki/Map_Features#Additional_Attributes
http://wiki.openstreetmap.org/wiki/Map_Features#Contact
http://wiki.openstreetmap.org/wiki/Map_Features#Craft
http://wiki.openstreetmap.org/wiki/Map_Features#Emergency
http://wiki.openstreetmap.org/wiki/Map_Features#Geological
http://wiki.openstreetmap.org/wiki/Map_Features#Highway
http://wiki.openstreetmap.org/wiki/Map_Features#Roads
http://wiki.openstreetmap.org/wiki/Map_Features#Link_roads
http://wiki.openstreetmap.org/wiki/Map_Features#Special_road_types
http://wiki.openstreetmap.org/wiki/Map_Features#Paths
http://wiki.openstreetmap.org/wiki/Map_Features#Lifecycle
http://wiki.openstreetmap.org/wiki/Map_Features#Attributes_2
http://wiki.openstreetmap.org/wiki/Map_Features#Other_highway_features
http://wiki.openstreetmap.org/wiki/Map_Features#Historic
http://wiki.openstreetmap.org/wiki/Map_Features#Landuse
http://wiki.openstreetmap.org/wiki/Map_Features#Leisure
http://wiki.openstreetmap.org/wiki/Map_Features#Man_Made
http://wiki.openstreetmap.org/wiki/Map_Features#Military
http://wiki.openstreetmap.org/wiki/Map_Features#Natural
http://wiki.openstreetmap.org/wiki/Map_Features#Vegetation_or_surface_related
http://wiki.openstreetmap.org/wiki/Map_Features#Water_related
http://wiki.openstreetmap.org/wiki/Map_Features#Landform_related
http://wiki.openstreetmap.org/wiki/Map_Features#Office
http://wiki.openstreetmap.org/wiki/Map_Features#Places
http://wiki.openstreetmap.org/wiki/Map_Features#Administratively_declared_places
http://wiki.openstreetmap.org/wiki/Map_Features#Populated_settlements.2C_urban
http://wiki.openstreetmap.org/wiki/Map_Features#Populated_settlements.2C_urban_and_rural
http://wiki.openstreetmap.org/wiki/Map_Features#Other_places
http://wiki.openstreetmap.org/wiki/Map_Features#Additional_attributes_2
http://wiki.openstreetmap.org/wiki/Map_Features#Power
http://wiki.openstreetmap.org/wiki/Map_Features#Public_Transport
http://wiki.openstreetmap.org/wiki/Map_Features#Railway
http://wiki.openstreetmap.org/wiki/Map_Features#Tracks
http://wiki.openstreetmap.org/wiki/Map_Features#Additional_features
http://wiki.openstreetmap.org/wiki/Map_Features#Stations_and_Stops
http://wiki.openstreetmap.org/wiki/Map_Features#Other_railways
http://wiki.openstreetmap.org/wiki/Map_Features#Route
http://wiki.openstreetmap.org/wiki/Map_Features#Shop
http://wiki.openstreetmap.org/wiki/Map_Features#Food.2C_beverages
http://wiki.openstreetmap.org/wiki/Map_Features#General_store.2C_department_store.2C_mall
http://wiki.openstreetmap.org/wiki/Map_Features#Clothing.2C_shoes.2C_accessories
http://wiki.openstreetmap.org/wiki/Map_Features#Discount_store.2C_charity
http://wiki.openstreetmap.org/wiki/Map_Features#Health_and_beauty
http://wiki.openstreetmap.org/wiki/Map_Features#Do-it-yourself.2C_household.2C_building_materials.2C_gardening
http://wiki.openstreetmap.org/wiki/Map_Features#Furniture_and_interior
http://wiki.openstreetmap.org/wiki/Map_Features#Electronics
http://wiki.openstreetmap.org/wiki/Map_Features#Outdoors_and_sport.2C_vehicles
http://wiki.openstreetmap.org/wiki/Map_Features#Art.2C_music.2C_hobbies
http://wiki.openstreetmap.org/wiki/Map_Features#Stationery.2C_gifts.2C_books.2C_newspapers
http://wiki.openstreetmap.org/wiki/Map_Features#Others_2
http://wiki.openstreetmap.org/wiki/Map_Features#Sport
http://wiki.openstreetmap.org/wiki/Map_Features#Tourism
http://wiki.openstreetmap.org/wiki/Map_Features#Traffic_calming
http://wiki.openstreetmap.org/wiki/Map_Features#Waterway
http://wiki.openstreetmap.org/wiki/Map_Features#Natural_watercourses
http://wiki.openstreetmap.org/wiki/Map_Features#Man_made_waterways
http://wiki.openstreetmap.org/wiki/Map_Features#Facilities
http://wiki.openstreetmap.org/wiki/Map_Features#Barriers_on_waterways
http://wiki.openstreetmap.org/wiki/Map_Features#Other_features_on_waterways
http://wiki.openstreetmap.org/wiki/Map_Features#Some_additional_attributes_for_waterways
http://wiki.openstreetmap.org/wiki/Map_Features#Additional_properties
http://wiki.openstreetmap.org/wiki/Map_Features#Addresses
http://wiki.openstreetmap.org/wiki/Map_Features#Tags_for_individual_houses
http://wiki.openstreetmap.org/wiki/Map_Features#For_countries_using_hamlet.2C_subdistrict.2C_district.2C_province.2C_state
http://wiki.openstreetmap.org/wiki/Map_Features#Tags_for_interpolation_ways
http://wiki.openstreetmap.org/wiki/Map_Features#Annotation
http://wiki.openstreetmap.org/wiki/Map_Features#Name
http://wiki.openstreetmap.org/wiki/Map_Features#Properties
http://wiki.openstreetmap.org/wiki/Map_Features#References
http://wiki.openstreetmap.org/wiki/Map_Features#Restrictions
http://wiki.openstreetmap.org/wiki/Map_Features#Surface
http://wiki.openstreetmap.org/wiki/Map_Features#Smoothness


1. Download OSM data from map canvas 2. Import topology from XML file (*.osm)

3. Export topology to spatialite (portable spatial db) 4. Load exported tags from db into map canvas

QGIS: import OSM data



OSM: overpass-turbo





DUSAF vs OSM vs Direct Survey
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