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Contents of this lecture

Data representation formats

Spatial reference systems, temporal data and metadata
Spatial data modeling in databases

GeoPackage



Learning goals for this lecture

Reiterate your knowledge of raster and vector data (from MAA-
C2005 Geoinformation in Environmental Modeling)

Understand what is required for a spatial dataset that can be
provided to other users

Understand the contributions of the different parts of the data sets
to interoperability

Familiarize yourself with the idea of GeoPackage data format
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Structure of geospatial information

This represents the actual

Can contain ground Attribute data henomenon we're interested in
elevation information, or ferre1 gra(taur(::- a\':VZ Ic?clati?n;e Saebulildgr? .
arbitrary height information otc )p ’ 9,

: . Temporal
Geolocation Geospatial _lempora
) ) ' ) information
information information :

(time)

IOTNCI o speekng ot ecessan
(BB UEERENE temporzl reference is required for
system the data .
4 ) analysis). The data can also be a
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Geolocation information and
attribute data
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| ecture exercise

| will divide you into breakout rooms in Zoom
In breakout rooms consider the following

- What are vector and raster data formats? What sort of data are they
made to represent? What similarities and differences are there
between the data formats?

« Consider representing waters (lakes, rivers, the sea) as a raster and as
a vector layer. Come up with use cases where vector would be better
than raster and vice versa. What in these use cases makes one data
representation better than the other?

Let’s use 15 minutes for this

https://jamboard.google.com/d/1Lx86vEov4kqrPVELO-
cwIX6iWaTEv9eFXolzTGvpOx0/edit?usp=sharing

Aalto University
School of Engineering
]



https://jamboard.google.com/d/1Lx86vEov4kgrPVEL0-cwIX6iWaTEv9eFXoIzTGvpQx0/edit?usp=sharing

Geospatial data example

@
.‘ 2 fol o)

® = : e 8 » =
« Each blue dot in the example £5000_BURdings 2985 - bblieo] Gllaltal
represents a building 146 A
. . < PKOC 6674831
 Thedotis apointdataelement;a | .00 2sagoose
coordinate value pair ® | xat Tietotie .
* In this dataset, the shape of the enon
. . . @ | POSNC 02150
building is not stored i
 Each building has many attribute ¢ wraer s32 .
data elements LAV 87540
. . ERALA 12774
- Together, buildings become a AL B '
spatial data layer SHALA 120
- Inthis case the layer is stored as a 2
single file on a computer ;20
S v
Aalto University s 2 2990999999
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Geospatial data representation:
vector data

The building data in the example is in vector data format

In vector format the data consists of discrete features that have
attributes attached to them

* Features can be points, lines, or areas (polygons)

Espoo_buildings_2013 X

]

Field: [{ Add [F3 Delete 7= Zoom To ?5‘ Switch = Clear [ Delete

4_FD | Shape KATU 0SNOT | POSNO | KAVU KATAKER | TILAV | KERALA KORALA KOHALA MP ASHALA | TOIMALA | RA VSHEN ASLKM HUO1 ALA1 | AST | HUOZ | ALAZ AS2 HUO3 | ALA3 | AS3 HUOA ALAd | ASH | HUOS | ALAS AS5  HUOGYLI
141 Point Tekniikantie 21 02150 s 22 atl 811 o 2 0 0 3 0 0 o ol o o] o o o o o o ol o o] o o 0
142 Point Tekniikantie 21 02150 s 26 811 811 0 2 0 0 3 0 0 o ol o o] o o o o o o ol o o] o o 0
143 Paint Tekniikantie 21 02150 532 2622 811 811 R 0 0 3 0 0 o o o o] o o o ol o o o o o] o o 0
144 Point Tekniikantie 21 02150 s 22 a1t 811 o 2 0 0 3 0 0 o ol o o] o o o ol o o o o o] o o 0
145 Paint Tekniikantie 17 02150 32 100268 | 21481 21834 0 8 0 0 1 0 0 o o o o o o o ol o o o o o o o 0
| 146 Point 25489989 Tietotie 1 02150 532 87540 13029 120 2 120 0 999999990 0 2 o o0 o 4 10 2 o o o o o o o o o 0
147 Point 25400119 Tictotie 1 02150 613 0 5 0 0 0 0 0 1 0 0 o of o o] o o o ol o o o o o] o o 0
148 Point 25189989 Tietotie 1 02150 532 | 13335 | 2619 2809 0 1 0 0 1 0 0 o ol o o] o o o o o o ol o o] o o 0
149 Point Tietotie 102150 | 2002 Wi | s 2 24 0 1 0 0 3 0 0 o o o o] o o o o o o o o o] o o 0
150 Point Tekniikantie 12 02150 | 1979 532 | 18050 | 205 5518 1| 3 73 0 1 0 1 o ol o o] o o al @[ 1 o ol o o] o o 0
151 Paint Tekniikantie 13 (02150 | 2003 w1 | 220 & 85 0 1 0 0 3 0 0 o o o o] o o o ol o o o o o] o o 0
152 Point 6674380 Tekniikantie 11 02150 | 2000 11 sa0 105 210 g 1 89 0 1 67 1 o o o o] o o o ol o 4 89| 1 o] o o 0
B = 10t 55324 selected Filters: - 1 + 100% -

Aalto University
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Discrete objects and geometry

types

* In most spatial models, three
spatially distinct types of
discrete objects are used

« Point has one set of coordinate
values and represents single
location

« Polyline consists of two or more
points that are linked together

 Polygon consist of an area
enclosed by a closed polyline

Aalto University
School of Engineering
]

Point data (traffic
accidents 2016)

Polyline data
(road network)

Polygon data
(municipal borders)



Geospatial data representation:
vector data

In a vector data set each data element (such as building) can have
numerous attribute data elements

Below is a table representation of the data set, showing all the

attributes for each buildin g The Shape column contains spatial data, all other columns
contain attribute data

8 Espoo_buildings_ 2013 X

POSNO | KAVU KATAKER | TILAV | KERALA KORALA KOHALA MP ASHALA | TOIMALA | RA VSHEN ASLKM HUO1 ALAT | AST | HUOZ | ALAZ AS2 HUO3 | ALA3 | AS3 HUOA ALA4 | ASH | HUOS | ALAS ASS HUOGYLI
41 Point 66/ = b e 533 | Jeay 311 811 0 0 0 3 0 0 0 0 0 0 0 0 I o & - ] 0
142 Point Tekniikantie 21 02150 | 1987 s 262 811 811 0o 2 3 0
143 Point 6674847 2 Tekniikantie 21 o 1987 532 2622 811 811 R 0 0 3 0
144 Point 2 Tekniikantie 21 o 1987 s 22 a1t 811 o 2 3 0
145 |Point 6674671 2 Tekniikantie 17 [0 | 1997 32 100268 | 21481 21834 1 0
| 146 Point e674831 25480289 Tietotie 102150 1970 532 87540 12774 13020 120 2 120 0 999999990 0 2 o o0 o 4 10 2 0
147 Point 6674830 25400119 Tictotie 102150 | 1965 613 0 50 0 0 0 1 0 o] o o 0
148 Point BG74767 25489989 Tietotie 102150 | 1985 532 | 13335 | 2619 2809 1 0 1 0
149 Foint 6674786 25489934 Tictotie 102150 | 2002 Wl | s 2 24 1 0 3 0
150 Point 6674461 25480823 Tekniikantie 12 02150 | 1979 532 | 18050 | 205 5518 1| 3 73 1 1 al @[ 1 0
151 Point  BG7A460 25489848 Tekniikantie 13 (02150 | 2003 w1 | 220 & 85 0 1 0 3 0
152 Point 6674360 25489972 Tekniikantie 11 02150 | 2000 11 sa0 105 210 g 1 89 1 § 1 4 89| 1
B = 10t 55324 selected Filters: - 1 + 100% -

9 Aalto University
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Geospatial data example 2

« The raster layer in this example
represents elevation

« Each raster cell (pixel) covers a 10m x
10m area

« The cell value represents the elevation
at that area
* Naturally, in real life elevation
inside a'pixel area can vary

« The layer represents one phenomenon
(~attribute value) and covers a large
geographical area

« A background map is not visible since
the raster covers the whole area

9 Aalto University
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QD | Value Count

_ . Ly
Geospatial data presentation: "

r aS t e r d at a Number of pixels with ° 1

the given value 6 ED

In raster data format, the data consists of a regular RCIRE
tessellation that covers an area e e e
A raster layer represents a continuous phenomenon that can . = o
be measured R
- The areais divided into small, regular polygons, typically = =
squares (triangles and hexagons can also be used) w7 o
Each cell (pixel) in the raster represents the value of the 2 e
phenomenon on the area covered by the cell 5 | o
If many phenomena are to be covered, several raster layers
are required o o e
A? School of Engineering s | o e



Structure of geospatial information

This represents the actual

Can contain ground Attribute data henomenon we're interested in
elevation information, or ferre1 gra(taur(::- a\':VZ Ic?clati?n;e Saebulildgr? .
arbitrary height information otc )p ’ 9,

: . Temporal
Geolocation Geospatial _lempora
) ) ' ) information
information information :

(time)

IOTNCI o speekng ot ecessan
(BB UEERENE temporzl reference is required for
system the data .
4 ) analysis). The data can also be a

9 Aalto University time series.
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Spatial references, temporal
data, and metadata
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Spatial reference systems

Coordinate systems

« Geographic coordinates (spherical surface)
« E.g. ETRS89

* Projected coordinates (planar surface)
 E.g. ETRS-TM35FIN

Map projections transform geographic coordinates (lat, lon) into
planar coordinates (X, y)

A spatial reference defines the parameters required for using a
specific coordinate system

Aalto Uni
A ShIng



Spatial reference system example:

ETRS89

A reference system covering
Europe, where the Eurasian
plate is static

The EPSG number is a Spatial
Reference ID, which
unambiguously identifies this

SRS

If you don’t know what SRS
your dataset has, you have a

problem

9AItU
A ShoIng

EPSG:4258

ETRS89

Artributes

Unit:

Geodetlc CRS: ETRSE9

Datum: European Terrestrial Reference System 1989

Ellipsold: GRS 1980
Prime meridlan: Greenwich
Data source

Information source :

Revision date:

Liechtenstein; Lithuania; Luxembourg; Macedonia; Malta

Moldova; Mo

o; Montene

Netherlands; Non

ncluding Svalbard and Jan Mayen; Poland; P

Romania;

ncluding Chan
"

San Maring; 5

nd; Ukra
el Islar

Slovakia
e; United Kin N (UK)

nd Isle of Man; Vatican City

psoidal 2D C5. Axes: |atitude,
ientations: north, eas

t UoM: degree

Source: epsg.io



SRS lecture exercise

I’ll give you three pictures of a map view containing a background
map and a population tile data. I’'ll also give you three spatial
reference systems.

Connect the map view to the correct SRS. Consider why you
answer the way you do.

Let’s use at 10 minutes for this; it is individual work — after 5
minutes I'll put up a presemo where you can put your answers.

Aalto University
School of Engineering
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Spatial reference systems: Bonus question: which of the above images
1. EPSG 3067 (ETRS-TM35FIN) represent appropriate use of the
2. EPSG 3857 (WGS84 web pseudo-Mercator) corresponding SRS?

3. EPSG 4258 (ETRS89)

Ao Aalto University Fill in your answers at https://presemo.aalto.fi/medil
|

School of Engineering



Spatial reference systems: Bonus question: which of the above images
1. EPSG 3067 (ETRS-TM35FIN) represent appropriate use of the
2. EPSG 3857 (WGS84 web pseudo-Mercator) corresponding SRS?

3. EPSG 4258 (ETRS89)

Bonus answer: EPSG 3857 covers the whole
Earth, so it is used appropriately.

Aalto University
School of Engineering
]



Temporal data

Spatial dataset should always have a temporal aspect

« A dataset can consist of several time steps (e.g. weather
forecast)

A dataset can represent the situation at a specific moment of
time

A dataset that consist of several time steps can be very sensitive

to the length of the time step

 Hourly weather forecast vs. daily weather forecast

Aalto University
School of Engineering
]



Temporal data example (non-
spatial V|eW)

A weather forecast
for a 10-day period
on both daily

resolution, and on
a 6-hour resolution

Notice especially
the temperature on
daily level
compared to
temperature in the
graph

9AItU
A ShoIng
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Temporal data example (spatial
view)

https://www.youtube.com/watch?v=RameJCBF mqg

9 Aalto University
School of Engineering
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https://www.youtube.com/watch?v=RqmeJCBF_mg

Spatio-temporal data set types

« Change with time in spatial data
Is typically expressed with
several spatial layers that each
represent the situation at a given
point of time

« One common application are ‘
routes, which describe o
movement and consist of linked
locations with associated time
stamps

9 Aalto Universi!y i y

A £ School of Engineering Parent, C., Spaccapietra, S., Renso, C., Andrienko, G., Andrienko, N.,
Bogorny, V., ... & Theodoridis, Y. (2013). Semantic trajectories :
modeling and analysis. ACM Computing Surveys (CSUR), 45(4), 1-32. = ="



—<gmd:MD_Metadata xsi:schemaLocation="http//www.1sotc211.org/2005/gmd _/_/./_/web/geonetwork/xml/schemas/is019139/schema xsd">
—<gmd:fileIdentifier>
<geo:CharacterString=a959b07c-16{f-4ed0-9a3b-72d6bbc026ff</geo: CharacterString>
</gmd:fileldentifier>

—<gmd:language>
<gco:CharacterString=fin</gco:CharacterString=
</gmd:language>
—<gmd:hierarchyLevel~

<gmd:MD_ScopeCode codeListValue="series" codeList="http://standards.iso.org/iso/1913%/resources/gmxCodelists xmI#¥MD_ScopeCode"/>
</gmd:hierarchyLevel>
—<gmd:hierarchyLevelName>
<geo:CharacterString=Aineisto</gco:CharacterString>
</gmd:hierarchyLevelName>
—<gmd:contact>
—<gmd:CI_ResponsibleParty>
—<gmd:organisationName xsi:type="gmd:PT_FreeText_PropertyType">
<gco:CharacterString=Maanmittauslaitos</gco:CharacterString>
—<gmd:PT_FreeText>
—<gmd:textGroup>
<gmd:LocalisedCharacterString locale="#FI">=Maanmittauslaitos=/gmd:LocalisedCharacterString>

T M </gmd:textGroup>
- Spatial data typically has a T
<gmd:LocalisedCharacterString locale="#EN">National Land Survey of Finland</gmd:LocalisedCharacterString>
complex structure
—<gmd:textGroup>
<gmd:LocalisedCharacterString locale="#SV">Lantmiteriverket</gmd:LocalisedCharacterString>
</gmd:textGroup>

« This structure needs to be known e,

(typically in a machine-readable  “mitcme

—<gmd:address>

format) in order to exploit spatial S e moor mete s

<gco:CharacterString=>asiak Ivelu@maanmi laitos fi</gco:CharacterString>
d at a —<gmd:PT_FreeText>
—<gmd:textGroup>
<gmd:LocalisedCharacterString locale="£F]">asiakaspal
</gmd:textGroup>

b I n ad d I t I O n 3y t h e u S e r S n eed to _<g:;::cl&:x1:(o;c':llils]::Charac(erStriug locale="#EN">customerservice@nls fi</gmd:LocalisedCharacterString>

</gmd:textGroup>

know what a given spatial dataset iy

<gmd:LocalisedCharacterString locale="#SV">kundservice@lantmateriverket. fi</gmd:LocalisedCharacterString>

represents, and what it therefore Wi e

</gmd:electronicMailAddress>

can be used for e e

</gmd:CI_Contact>
</gmd:contactInfo>

® T h e r ef 0 re m et ad at a (d at a ab 0 u t _<gi::1;]c-lo:l(‘;7RnleCode codeList="http://standards.is0.org/iso/ 19139/ resources/gmxCodelists xm1#CI_RoleCode" codeListValue="owner"/>
</gmd:role=

the data) is important for spatial = _zicommmem

</gmd:contact>

d t t —<gmd:dateStamp>
a aS e S <gco:DateTime>2018-09-03T15:00:33</gco:DateTime>

</gmd:dateStamp>
—<gmd:locale>
—<gmd:PT_Locale id="SV">
—<gmd:languageCode>

Aalto University <gmd:LanguageCode codeList="http-//www loc.gov/standards/is0639-2/" codeListValue="swe"/>
School of Engineering </gmd:languageCode>
]

1 1

nmittauslaitos.fi</gmd: L 1CharacterString>

—<gmd:characterEncoding>
<gmd:MD_CharacterSetCode codeList="http://standards iso.org/iso/19139/resources/gmxCodelists xmI#MD_CharacterSetCode” codeListValue="UTF-§"
</gmd:characterEncoding>
</gmd:PT_Locale>
</gmd:locale>



Human-readable metadata: an

example

“The estimation errors at pixel level are rather high
but decrease when the area in question increases,
i.e.,when the area of interest consists of several
pixels.”

« Using this data for analysis
on individual pixel level may
be a bad idea

« The (potentially) large errors
on single pixels will persist
through the analysis

« When using larger areas in
the analysis, the errors even
ut

9 Aalto University
School of Engineering
| |

Data: Multi-source national forest inventory 2017, total volume of trees



Geospatial data modeling
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Spatial data model

A spatial data model defines how the real world can be
approximated on a computer system

A model can be based either on the vector or the raster approach

« Raster models are typically conceptually relatively simple; a
raster image and appropriate spatial metadata for spatial
reference system, raster position, and data semantics

- Vector data models can be conceptually more complex, as they
need to define the various geographic primitives used, as well
as their connections, etc.

9 Aalto University
School of Engineering
| |



Defining a (spatial) data model

Data models need to be unambiguously and precisely defined
« Everyone using a data model needs to implement it the same way
A data model needs to be put into the right context

A spatial data model defines how the real world is approximated on
the computer in a specific universe of discourse (a specific domain)

The model definition method needs to be (sufficiently) formal
« UML (Unified modeling language)

 ER-diagram (Entity-Relationship diagram)

« Etc.

Aalto University
School of Engineering
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Spatial data model example: OGC
Simple Features

+spatialRS
ReferenceSystems::
Geometry 1] SpatialReferenceSystem
+mesureRS
ReferenceSystems::
0..1] MeasureReferenceSystem
Point Curve Surface GeometryCollection
2.F
+vertex
+element LineString Polygon PolyhedralSurface MultiSurface MultiCurve MultiPoint
0..*
0. | +element <> <>
1.*| +patch
+ring
1.%
Triangle TIN
Line LinearRing MultiPolygon MultiLineString
Ao +patch 1.% Q
. Q




Spatial data model example: OGC
Simple Features

« Simple features defines

explicitly e
« Spatial reference ~—_
« Location and shape

« Some spatial relations

« Simple features does not§

define W i f

« Attribute data \ | |

. Te m po ra| | nfo rm atl O n eeeee : “f LineStr ing ' Polygon PolyhedralSurface MultiSurface MultiCurve MultiPoint

« Metadata T e ‘r ++++++ T f T T
 Implemented models need to L

include these elements 7 7 ?

Aalto University
School of Engineering
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From data models to database
schemas

« Spatial data typically resides in
(often large) databases

« Avector model (e.g. Simple
Features) can relatively easily be
transformed into a database

model

« Standardized in the ST _* types

« ER-model (Entity-Relationship)
Is often used to define SQL
database schemas

A?

ISO/IEC 13249-3

Aalto University
School of Engineering

The Simple features and
ST _* -type hierarchy define
what sort of data elements
can be used in any database
that supports them

An ER-model describes how
a specific database is
designed



Vector data in spatial databases:
SQL-MM and the ST *types

Geom

SpatialRelerenceSyslem |

Ciry ’—

ST_Geometry

N,
%,
Y

ST Surface

ST_Curve

‘ ST_Point

ST_GeomCollection

Point ‘ I Curve ‘ Surflace Collection
" z#. A A
< LineString Polygon MultiSurface MultiCurve MulltiPoint
1+
1+
| | 1+ [ |
Line LinearRing |> MultiPolygon | | MulliLineString ‘

9 Aalto University
School of Engineering
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Figure 1: OpenGIS Geometry Class Hierarchy

ST.CurvePolygon

ST_Polygon

ST_MultiSurlace

ST _MultiCuarve

ST _MultiPoint

e

/N

ST_MulliPolygon

ST_MulliLineString ‘

ST_LineSiring

ST_CircularString

ST_CompoundCurve ‘

Figure 2: SQL Type Hierarchy

Figures from Stolze, K., 2003, February. SQL/MM Spatial-The Standard to Manage Spatial Data in
a Relational Database System. In BTW (Vol. 2003, pp. 247-264).




ER Diagram example

EmployeelD

BirthDate

FirstName

CustomerlD OrderlD Employees
;
OrderDate n
ContactName
1 n
Customers Make n Orders @ Quantity
o o] :
FostalCode
n
ShipperlD SupplieriD ProductiD
1
ShipperMame Shippers SupplierName ProductMame
ContactMame
- Suppliers
"

PostalCode

Rectangles are entities
Diamonds are relationships
Ellipses are attributes

Entities (and some
relationships) are turned into
database tables in a DB
implementation

Attributes are columns in a
table

Some of the attributes may be
vector data

Often in a spatial database
there are very few, if any,
relationships

Raster layers can be a bit
more complicated



ER-diagram to database schema

EmployeelD

BirthDate

Relationships for Databasel4

FirstName Tuesday, November 04, 2014

CustomenD Employees jCustomers |}
Customerld —

(Employees
table is missing)

OrderDetails
OrderDetaillD

Customerhiame =2 Orderid
Conaciiome ProductlD =
Contactiame Ny Quantity
PostalCode orders ______ i}
Country mOreed
" Customerts , T —
Orders Contain Quantity Employeeld —Product]D
T | n e
L [ohipperID supplierld
> Categoryld
Unit
PostalCode . P Price
" ShipperID —
Products hipperName
w Deliver Phone Suppliers A
1 SupplierlD o
n SupplierName
ContactName
—— \Address
ShipperlD SupplierD P e 0ED] City
PostalCode
P — ‘ Country
ShipperName Shippers W ProductMame Phone
© ContactMame
Phone CategorylD
—
Suppliers ‘
Unit
Price
PostalCode Country

A & School of Engineering
]



Database In practice

Number of Records: 91

CustomerID CustomerName

1

2

Alfreds Futterkiste

Ana Trujillo Emparedados y helados
Antonio Moreno Taqueria

Around the Hom

Berglunds snabbkép

Blauer See Delikatessen

Blondel pére et fils

Balido Comidas preparadas

9 Aalto University
School of Engineering
| |

ContactName
Maria Anders

Ana Trujillo
Antonio Moreno
Thomas Hardy
Christina Berglund
Hanna Moos
Frédérique Citeaux

Martin Sommer

Address

Obere Str. 57

Avda. de la Constitucion 2222
Mataderos 2312

120 Hanowver 5q.
Berguvsvigen 8

Forsterstr. 57

24, place Kléber

C/ Araquil, 67

City

Berlin
Mexico D.F.
México D.F.
London
Luled
Mannheim
Strasbourg

Madrid

Custormerld
CustomeriMame
ContactName
Address

City
PostalCode
Country

PostalCode
12209
05021
05023

WA1 1DP
5-958 22
68306
67000

28023

Country
Germany
Mexico
Mexico
UK
Sweden
Germany
France

Spain



Spatial datasets

One or more spatial data
layers create a spatial
dataset

The layers may be
explicitly connected to
each other (e.g. database
relationships)

Or the layers may have no
explicit connections but
create a thematic set

9 Aalto University
School of Engineering
| |

[ Autozoom on select  Refresh,

—-MET Norway Thredds Service
—MEPS 2.5km
- x_wind
- y_wind
- gir_temperature
specific_humidity
-~ mass_fraction_of_cloud_condensed_wate
mass_fraction_of_cloud_ice_in_air
- cloud_area_fraction
~-mass_fraction_of_snow_in_air
--mass_fraction_of_rain_in_air
~-mass_fraction_of_graupel_in_air
Turbulent kinetic energy (TKE)
- geopotential
relative_humidity
- upward_air_velocity
- ertel_potential_vorticity
- longitude

- |atitude

geopotential

we ¥ WiNA
<

User guide

Reading
e-Science
Centre

Layer: MET Norway Thredds Senvice = MEPS 2.5km = air_temperature
Units: K
Depth ()| 0.9955521821975708

Date/time: (2019 . [5 . [10 . |[00:00:00 . |UTC firstframe |ast frame

Fit layer to window

2807

bofill

linear
auto
lock

2713

testimage Openin Google Earth

Overlay opacity: [ 100% -

Permalink | smsil

Powered by Openlayers and OGC standards

Data: thredds.met.no weather data;
air temperature layer shown on map



GeoPackage
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GeoPackage

« An open, non-proprietary standard
format for geospatial data storage

- Goal is to be a general format for
storing spatial data across different
systems

« Can contain both vector and raster
data

« Implementation is a SQLite database
container

« Contains

* Metadata that specifies what a specific
geopackage contains

* The data

9 Aalto University
School of Engineering
]



G eo PaC kag e m et ad at a Database column metadata

Contents Raster metadata

AN
SRS information_ | -----————————- ¥ _______ \v ________________ \ _______ .
\ GeoPadage [Tables

- The GeoPackage metadata ;
specifies the contents of a | \/*\

l____-

opka_spatisl_ref_sys [] gpka_corterds [ gpkg_exdens \;- =

dataset / Pia e red
« Spatial reference & dataset S— p——— _
index (contents) .

* Vector-specific metadata i \L

° Raste r-s peCIfI cm etad a.ta : \sample_feature_‘lable D/ gpka_dats_column_sonstraints 9‘ s=mple_til=_pyramid [
« Dataset metadata /’\D

e Therest Vector metadata
i EX’[e ns | ons e _::’_:::’_:::*_:::?;ETZ_E:T:T;Z; ____________________________________

i
< i l
Dataset metadata (What S | | Required Metadatgj Optional Metadata ﬁ Optional Data [ﬁ :
. . I
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For the next time...

Third exercise round has been published

Remember, next week you need to submit your learning diary for
peer assessment.

Submit your diary on September 30th at the latest!

And remember, your learning diary will not be ready next week, so don'’t stress about that. Just submit what
you have ready, but submit it on time, so the diaries can be given for peer assessment.
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