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SPATIAL DATABASES
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Models and structures of Spatial Data -
Handling with DBMS
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@  Models and structures of Spatial Data -

Handling with DBMS
Mepieyousva (Topics)

— Mapaotaon kot Atoxeipton xwplkwv dedopevwy (YeviKa)

— levikevpevol tuToL Sedopevwy Kot amAec ovtotnteg kata OGC
(Abstract data types and simple features according to OGC)

— Movtéla anAwv yapoaktnplotikwy (models of simple features)
— Baowec npaéeic/Aettouvpyiec (basic functions/operations)

— TomoAoylkeg 2uoxetioelg (Topological relationships)

— EAeyxoc TomoAoykwyv Zuoxetioewyv (check of 7 )

— Xwpkol TeAeotéc (spatial operators)

— lewpetpkol tUToL o€ popdn SQL Text (Geometry types)

— EpwtApoata pe xwptko JOIN (Queries with spatial JOIN)

— Avadopec (References)

\_
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. Napaoctaon & Awaxeipion Xwplkwv AsdopEvwY

(Modeling and handling of spatial data)

A. XwpioToi mivakeC oroixsiwyv oro 2xsoiako MovréAo
(separate element tables in the relational model)

=5 *
g §< S ——" polygon *  Enimeda yewpetpkad f yewypadika
%E <_ _ QVTLKELPEVA cuoXeTi{OVTaL PE €va N
;>’ § — TIEPLOCOTEPO TIOAUYWVA
£ s ?3 *  K&Be moAUywvo amaptileTal ano éva
5% edge" oUVOAO MAEUPWV (] AKUWV, TPELS A
TepLocOTEPEC). Kabe mAgupa
OUMUETEXEL OTNV TIEPLUETPO EVOG N
? 2.* U0 Un EMIKAAUTITOUEVWY TIOAUYWVWV
2 * KaBe akun opiletal anod akplBwc dvo
point onueia. KabBe onuelo CUUUETEXEL OTOV
s dlaulie 0pLopo SU0 N MEPLOCOTEPWV AKUWV
+y : double
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Noapaoctoon & Aloxeilplon XWPLKWV OESOUEVWV (cuvéxewa)

Meiovekrnuara (Disadvantages)

* H dayxeipion xwpkwv dedopévwy o€ ZBA, wg cupBatikwy
TIVAKWV TNG LEPOPXLOG <TTOAUYWVO><OKHUA><ONUELO>, OTIWG
O€ ponyoueva ntapadeiyporta, eivatl ToAUTTAOKN Kot
emppenng o€ AaOn (complicated and error-prone)

— Ta epwTApOTa EVNUEPWONG Kol avalitnong eivat
noAUmtAoka (complex queries)

— 'OAoL oL UTTOAOYLOMOL TTPETIEL VA YiVOUV GTO TTPOYPOLLLLOL
ePaPUOYNC -EKTOC ouoTHATOoC dtaxeiptong. Omoladnmote
ovadopnon tTwv dedopévwv emidpEpel aAAayEG ota
NPOYpPAupOT EPOPUOYWV
(All computations in the application programs. Changes in
the data imply changes in the application programs)

\. — AvokoAn n avantuén Evpetnpiwv (Difficult indexing) Y,
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. Nopaoctaon & Aloxeiplon XwpPLKwv dedopevwv

- (Modeling and handling of spatial data) (cont.)

B. Evowuarwaon rouc ora 2ABA uskaraAAnAec ETEKTATEIC
(Integration into the DBMS with suitable extensions)

* Ewodyovtal E8IKEC OTNAEC KYEWUETPLOC» OE MIVOKEC OEUOTIKWY
SESOUEVWV YEWUETPLKWV 1 YEWYpadLKwV ovToTtATwV (Special
(Geometry columns of abstract data types)

* MAoUGLO PEMEPTOPLO GUVOLPTHOEWV YL TIC CUVNOECTEPEC
Aewtoupyiec Kot UTTOAOYLOMOUC, EVTOC Tou ZABA

* (Rich set of operations/calculations within the DBMS)
* Yrootnpilovtal xwplka evpetnpla (support of spatial indexes)

 Ta yvwotda cuotipata dtaxeiptonc Bacswv dedopévwv (DBMS)
NPOOPEPOUV EMEKTACELG HE LD TETOLOL AELTOUPYLKOTNTO

 Extensions: ORACLE P¢ _StGlS

\_ SPATIAL X /
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EvowpatwpEévn SLtaxeiplon XwPLKwV SESO0UEVWV

(Handling spatial data integrated into the DBMS)

Example of abstract spatial data
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CREATE TABLE lakes (

IDlake VARCHAR (20) PRIMARY KEY,
name VARCHAR (50)) ;

SELECT AddGeometryColumn ('lakes',
'lake geom', 4326, 'POLYGON', 2);

IDlake name lake_geom

GR_L021 Aoipavn

O

CREATE TABLE borders (
IDborders VARCHAR(20) PRIMARY KEY) ;

SELECT AddGeometryColumn ('borders',
'border geom', 4326, 'LINESTRING',

IDborders
GR_B042

border_geom

N

2);

J




‘Handling spatial data integrated into the DBMS) (cont)

METAMNTYXIAKO MPOrPAMMA TEQNAHPO®OPIKH

EvowpatwHEVN SLaXELPLON XWPLKWV SESOUEVWV

Functions AddGeometryColumn () in PostGIS

sy _ST_resampie|rasier, (EXT, JOUDIE Preasion, ino
... _st_slopedma(double precision[], text, text]])
----- & _st_summarystats(raster, integer, boolean, dot
----- g _st_summarystats(text, text, integer, boolean,
...c _st_touches(geometry, geometry)

----- s _st_valuecount(text, text, integer, boolean, dc
... _st_valuecount{raster, integer, boolean, double
...cp _st_within(geometry, geometry)

...c _st_world2rastercoord(raster, double precision,
i..s addauth(text)

----- tp addoverviewconstraints(name, name, name, nz
----- cp addrasterconstraints(name, name, name, text[
----- cp addrasterconstraints(name, name, boolean, bo

Lol

EERe
“=/Sou

% Function addgeometrycolumn

Properties  Definition Opﬁon Code Variables Privilege

Type Mode Name Default Valus
character var... table_name
character var... column_name
integer new_srid
character var... new_type
integer new_dim
boolean use_typmod true
Datatype
Mode IN ouT IN OUT VARIADIC

Araument name |

~N
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Y FEVIKEUMEVOL TUTIOL HESOHEVWV
abstract data types

Oplouoc

* ‘Evac yeEVIKEVUUEVOC TUTTOG SebopEvwy ([TA) eival pa
avarnopaotaon TIHwV 6e60UEVWY Kal TIPAEEWVY €T AUTWV
Xwpic avadopa o/ aveéaptntn ano vAomnoinon

Definition

* An abstract data type (ADT) is a data structure (template),
independent of/without reference to any implementation

(we have seen the abstract classes)
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S [evikEUMEVOL TUTTOL SESOUEVWV

(Abstract data types) (cont)

* 2710 KO pog ouyKeipevo, ol ITA-ADT €xouv ta €€n¢ emlBupnta
QVTIKELLEVOOTPODN XOPOAKTNPLOTLKA
(object-oriented characteristics):

— MrmopoUv va apacToouV EUKOAOTEPA GUVOETOUG TUTTOUG SESOMEVWV,
OTIWC TT.X. £va TTOAUYWVO VA TTapo.oTAOEL pia oTAAN o€ pa 2BA

(Can more easily represent complex data types)

— EvOuAdkwon : H eowtepkn SopnA eivat adpatn oto xpRotn (m.x. n
npoaypotikn dopn dedopévwy yia tov I'MA POLYGON mou
xpnotuornotnoape we lake _geom oto mponyoupevo mapadeypa, sival
‘adpatn’ ylo tov £€w KOOUO)

(Encaptulation: The inner structure is invisible — e.g. the actual structure
of the ADT POLYGON in the previous example is not visible)

— Awenadn : H npoéoPaon amno tov £€Ew KOO TtepLlopileTal o
NPOKAOOPLOUEVEC TTPALELC (TT.X. AVAYVWON N AVTLKATAOTAON TNS TIMAC
LLLOLG TTOLP OLULETPOU)

(Interface: Access to values is limited to certain operations, e.g. read, set)

\_ J
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Gy AEC ovtotTnNteC Korta OGC
(Simple entities according to OGC)

* To Open Geospatial Consortium (OGC) eival €voc un
KEPOOOKOTILKOC opyavIoMOC (kowompatia), amaptl{OUeEVOC
ano Maveniotiuia, Etatpeiec kat Apxec. Metaél aAAwv
npoodepel mpotuna yia simple feature access
(Non-Profit Consortium (including Universities, Companies,
Authorities - Issued standards for simple features

— Mpotumno OGC kat ISO (ISO Standard 19125) ywa amoBrikevon
Kot tpooBaon os 2D yewywpikd Sedopeva
— Avo pepn (two parts):
* I1SO 19125-1 Common architecture
* |1SO 19125-2 an SQL implementation
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1 AntAEc ovtotntec katd OGC
(Simple entities according OGC) (cont)

Features

* 0 opocg yapaktnplotiko (feature): sival adalpetikn nepypodn evoc pavouévou
N AVTLKELLEVOU (OVTOTNTOC) TOU MPAYUATIKOU KOOHOU (YEWXWPLKEC OVTOTNTEC:
TOAELG, KThpla, daon, 6évdpa, ...)

* 'Eva yapaktnpiotiko amnoBnkeleTal wG cUVOAO SedOUEVWY O€ Evav Tivaka
xapaktnplotikou (A feature is stored as a dataset in a feature table)

* MovteAonoinon tng YEWHUETPLOG YEWXWPLKWY OVILKELLEVWV
(Modeling of geospatial object geometries)

— Kuplwc avtikeipeva 0-2 dtaotdcewv (mainly of 0-2 dimensions)

— MOVO ypapukn tapepBoAn petal onueiwv (linear interpolation between points)

— Xwpic pntn napaotaon tng tomoAoyiag (without explicit representation off the
topology)

( )

159,

\_ non-simple features simple features )
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3% AntA£c ovtotntec kata OGC

gSimEIe entities according OGC! gcontz

H tepapyio anAwv (yewueTpikwy) ovtotATwV Katd OGC
(OGC simple features hierarchy)

Geometry ¢ SpatialReferenceSystem
JaY
| | |
Point Curve Surface GeometryCollection
5 i i
1+ | 24
q LineString Polygon | | MultiSurfac| | MultiCurve| | Multipoint
=[O 5 R
| |
Line LinearRing @1+ MultiPolygon |Mult1L1neStrin¢
j 7

See taxonomy:
\_ https://opengeospatial.github.io/ogc-geospargl/geosparqgl11/sf geometries.html /



https://opengeospatial.github.io/ogc-geosparql/geosparql11/sf_geometries.html

METAMNTYXIAKO MPOrPAMMA TEQNAHPO®OPIKH

The Geometry class

functions

A

Geometry ReferenceSystems::
sspatialRS Spatial ReferanceSystem
+ dimension() : Integer =
+ coordinateDimension() © Integer 1
+ spatialDimension() : Integer
+ geometryType() : String ,
+ SRIO{) : Integer 1
+ envelope() - Geometry i
+ asText() : String ]
+ asBinary() - Binary ilmalzea
+ isEmpty() : Boolean 1
+ isSmple() : Boolean ]
4+ is3D() : Boolean 1
+ isMeasured(){) : Boolean v
* () : Geometry ginterf aces
query
+ equals(another -Geometry ) - Boolean ReferenceSystems::ReferenceSystem
+ disjoint{ancther :Geometry ) : Boolean {abstract}
+ intersects{anather :Geometlry ) : Boolean i : .
+ touches{another :Geometry ) - Boolean I mg ) ;ﬂm
+ crosses(another :Geometry) : Boclean ]
+ withinfanother :Geometry ) © Boolean &
+ contans{another :Geomelry ) : Boolean
+ overaps(another :Geometry ) © Boolean H
+ relate{ancther :Geometry, matrix -String) : Boolean i
+ locateflong(mValue :Double) : Geometry H )
+ locateBetween(mStart ‘Double, mEnd -Double) : Geometry ! arealizes
analy sis !
+ distance{another :Geomery) : Distance i
+ buffer{distance :Distance) : Geometry L
+  convexHull() - Geometry ReferenceSystems::
+ intersection{ancther - Geometry ) . Geometry Measu
+ union{another :Geometry ) ; Geometry HmesureRS reReferenceSystem
+ difference{another :Geomelry ) : Geometry 6";
+ symDifference(another :Geometry ) | Geometry
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ﬁ MovteAa anAwv XapaKTnPLOTIKWV

~

Simple feature models

Line, LineString, LineRing

e LineString: a continuous set of linear segments
(linear interpolation between edge points), not
crossing each other

* Line: LineString with one segment (2 points)
* LineRing: LineString simple and closed

Geometry

|
Point

{nrd-rtd} T

Llnismnn

| 1
Line LinearRing

_—

Simple LineString MNon-simple LineString

(N4

Simple, closed Non-simple
LineString (LinearRing) closed LineString
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(Simple feature m

MovtéAa amAwv XapaKTNPLOTIKWV

odels) (cont)

MultiLineString

MultiLineString: a set or string
consisting of LineStrings, non-closed
not crossing each other.

[
Geomelry

[ GeometryCollection |
T
| |

MultiSurface MultiCurve MultiPoint

Ilurﬂilrgun Hullliﬂtrhg T
2 e .

Polygon LineString Point

) L

Simple Non-simple

MultiLineString closed MultiLineString

with 2 elements

Non-simple
MultiLineString with 2 elements
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MovtéAa amAwv XapaKTnNPLOTLKWV
(Simple feature models) (cont)

Polygon

Polygon: a planar surface, with one outer boundary
(ring) and zero or more inner boundaries. Each inner
boundary defines a hole in the polygon.

Geomelry
o Polygon with 1 ring
poin
=% ‘T‘
LinaString
Lin-ﬂﬂlnq By Polygon with 2 rings Polygon with 3 rings

\_ J
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i MovtéAa AWV XOPAKTNPLOTIKWV
(Simple feature models) (cont)

Requirements for a Polygon:

* Topologically closed '
 The boundaries (outer and inner) are LinearRings
* The rings must not intersect. However, they can

touch at individual (isolated) points

* A Polygon cannot have cut lines, spikes or punctures

* 'Eva Polygon gival éva GUUIAYEC KOl GUVEKTLKO Not a Polygon ?
oUvoAo onueiwv

A polygon is a compact and cohesi\vi-: set of points

closed and bounded
(every accumulation
point belongs to the set

-
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Movrsi\a OLTTAWV XOLPOLKTNPLOTLKWV (cuvéyeta)

MultiPolygon

MultiPolygon: a MultiSurface

consisting of mul:i‘pe—polygons @ @E

A[\

GeometryCollection acceptable MultiPolygons
Ny
I |

MultiSurface MultiCurve MultiPoint

Hulﬂilynﬂn HHHILiﬂtrlnﬂ T @
P

\ Non-acceptable Multhongons
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G OLOLKEG AELTOUPYLEG/CUVAPTNOEL
(OGC basic operations/functions)

OGC defines specific operations/functions on geometries
(g stands for geometry)

* Dimension(g): enotpedel Tn SlAoTOoN TNG YEWUETPLAG

* GeometryType (g) : €MOTPEPELTO OVOUA TOU YEWHETPLKOU TUTIOU TNG g (TT.X.
LINESTRING, POLYGON, MULTICURVE,..)

e Astext(g): MeTaTpEMEL TN yewMETpia g o€ “SQL text format” yia e§aywyr oe AAAeq
epappoyee (my. LINESTRING (0O 0,10 10,10 20))

* AsBinary(g): METATPEMEL TN YEWUETPLA g o€ binary format yia e€aywyn o€ AAAeg
edaApUOYEG

e SRID(g): emotpedelTo avayvwploTtiko (ID) tou cuothuatog yewavadopdg (Spatial
Reference system ID)

« IsEmpty(g): €A€yxeLav n g eival kevn
e IsSimple(g): eAéyxeLav n g eivatl anAn (kata OGC)
* Boundary (g) : EemnOTPEPELTO OPLO EVOG AVILKELLEVOU

e Envelope (g): enotpedel tnv eAaxiotn neptdAiouvoa (rmeplyeypappuévo Minimum
Bounding Rectangle — MBR)




Tomo

8 Topological
relationships
(by Egenhofer)

METANTYXIAKO I'IPOFPAMMA IX!I'II\HPO(D QPIKH

OYLKEC ZUOXETLOELG

gToEoIoglcaI relatlonshles!

@ 6& O

disjoint contain
n A eivan Egvip e B n Anepieyer B
'meet covered-by
n A epantetarmg B N A emkaibareran (AN pwg) ano m B
overlap cover

N A emxkaivmatel (tAinpeg) m B

equal

N A tavtifetan pe m B

N A smkaivntel (pepikog) m B

@

inside
N A keitan evrog e B
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EQNAHPODPPIKH

OYLKEC ZUOXETLOELC

gToEoIoglcaI relationships)(cont)

 Definitions (Egenhofer)

— M, the boundary of A,
— E, the inner space of A

~N

[ILN Ik | EiN B I, Eg Exn Ik

O~ disjoint % % % %
@ meet ", % % >
% overiap % %, %, %,
inside %) %) %) %)

O contain %) #J %) 2
@ covered-by =20) #J =20} %]
O cover =0 2 % 205
D) equal ) ) %) %)

\_ J
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. 'EAeyxog TomoAoylKwvV ZUCXETIGEWV

(Check of topological relationships)

In an SQL context, compatible with OGC, user can check the
topological relationships

Example: Find the regions through which a river passes

SELECT region.name
FROM region JOIN river ON
CROSSES (region.geometry, river.geometry)=1;
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. 'EAeyxoq TomoAoylkwV ZUCXETICEWV

(Check of topological relationships) (cont)

> Napapetpol - Attributes of topological relationships

Input: Two geometries
Output: an integer (-1, 0, 1)

* 0:is not true
e 1:istrue
* -1:unknown, when one of the input geometries is NULL

» Examples
— Equals(gl,g2):gl and g2 coinside
— Disjoint(gl,g2) € NOT Intersects(gl,g2):
gl and g2 are topologically apart

— Touches (gl,g2) :the boundaries of gl and g2 y\@ﬁ

intersect, but not their interior




\_
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£YX0C TOTTOAOYLKWV ZUOXETIOEWV
(Check of topological relationships) (cont)

— Within(gl,g2) €2 Contains (g2,gl): gl islocated entirely
in the interior of g2

— Crosses (gl,g2):theintersection of gl and g2 has dimension less

than the maximum of their dimensions, contains internal points of them
and is not equal to any of them.

dim(g1)=2, dim(g2)=1 g2 dim(g1) = dim(g2)=1
~ dim(g1Ng2)=1, dim(g1Ng2)=0,
h g g1Ng2 e g1, g1Ng2 € g2 % g1Ng2 e g1, g1MNg2 € g2
g1Nng2 #g1, g1MNg2 # g2 g1Nng2 #g1, g1MNg2 # g2

— Overlaps (gl,g2):theintersection of gl and g2 has dimension
equal to the dimension of gl kand g2 and it is not equal to either g1 or

g2.

dim(g1) = dim(g2)=2
ﬂl dim(g1MNg2)=2,

g1Ng2 #g1, g1Ng2 # g2

~N
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Xwpikoi teAeotec (Spatial Operators)

O peTplkoC tTeAeotnC Distance umoAoyilel Tn UIKPOTEPN AITOOTOON

netaéL dvo geometries oto avilotolyo cuotnua avadopac. Ot

akOAOUDOOL TEAECTEC MOPAYOUV VEQ YEWETPLKA OVTIKELLEVAL:

« Buffer (g, d):unoloyilel tn yewpetpia evog amopovwtn (buffer)
Hey£Ooug d yupw amo tnv g.

* ConvexHull (g) : unoloyileL tn yewpetpia (convex hull” of g).

* Intersection(gl,g2) :umoAoyilel Tn yewUeTpia mou oxnuatileL n
TounTwvglng2.

* Union(gl,g2) : unoAoyilelL Tn YEWHETPLA TTOU OXNUATIIEL N EVWON TWV
glng2.

« Difference (gl,g2) : umoAoyilelL Tn yEWUETPLO TTOU oXNUATIlEL N
(kAewotn) Sadopa cuvodwv twv gl ng2 (gl-g2) .

- SymDifference (gl,g2) :umoAoyilel Tn yewWUETpia MOU oxnUatileL n
(kAewotn) cuppetpkn dtagdopd cuvohwv twv gl g2 (gl-g2) .

\* To ULKPOTEPO KUPTO OUVOAO TOU TIEPLKAELEL TNV g
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e  Symmetric difference

Gives the parts of the
geometries that do not belong
to their intersection.
Geometries must share the
same dimension

METAMNTYXIAKO MPOrPAMMA TEQNAHPO®OPIKH

Kwpikoi teheoté (Spatial Operators)(cont)

* — .
Foint/Foint i

Py ” ®
FointMubioint Mutioint
L
L

MutpomtMutibont N

—_— O

LA A

Linestring/Linestring Mugilnestring
() —
Folgon/Pakgan Mugipolgor

*

- = @

Point Pomnt Mutpoint

—_—

PointMutpoint Mugpoint

MatpointMutpomnt Muggproint

Linestring/Line string i
Poygon/Fakgon Mutpaokgon

http://edndoc.esri.com/arcsde/9.0/general topics/understand spatial relations.htm

~N
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(@ [ewpeTpLKkol TUTtoL o€ popdr) SQL Text

S

METAOTYXIAKO MPOTPAMMA TEQNAHPO®OPIKH

gGeometric types in the form of SQL Text!

For the construction of geometric objects, e.g. with SQL queries,
and for the exchange of data, OGC has specified a text format, the
Well Known Text (WKT)

Geometric type SQL text format Comment
Point POINT (10 10) point
LineString LINESTRING (10 10,20 20,30 40) LineString with 3 points
POLYGON ( (10 10,10 20,
Polygon 20 20,20 15,10 10)) Polygon
Multipoint MULTIPOINT (10 10, 20 20) MultiPoint with 2 points
o : MULTILINESTRING( (10 10, 20 20), MultiLineString with 2
MultiLineString | (15 15 ,30 15)) LineStrings
MULTIPOLYGON ( - -
. ((0 0, 0 20, 20 20, 20 0, 0 0), MuitiPolygon with 2
MultiPolygon P e S R B e polygons, first one with
((30 30, 30 40, 40 40, 40 30, 30 30))) | innerring
Eiciiid GEOMETRYCOLLECTION (POINT (10 10), GeometryCollection
Collectic:-wn POINT (30 30), comprising 2 points and
LINESTRING (15 15, 20 20)) one LineString




METAMNTYXIAKO MPOrPAMMA TEQNAHPO®OPIKH \

lewpetpikoi tumot o€ popdn SQL Text
(Geometric types in the form of SQL Text) (cont)

Insertion of Polygone data into a database with SQL query as text

ihoBo N EFEER [ I s ! DEEVEIEN L e ]
FTI08 E\!(:I'I\EH:OEO e FTPrt
Sobri — PN - Makpuvitoa
IMarvin tsi Cooed Avw il
MapemHim &525::::"1 . K (o0
; i Avatokn Poddnohn
i~ CREATE TABLE lakes (
1) Typra
\; e IDlake VARCHAR (20) PRIMARY KEY,

s syt name VARCHAR (50));
i : e

B el SELECT AddGeometryColumn ('lakes',

e S i LN 'lake geom',2100, ‘POLYGON', 2);

LTt W Nokarias

2 IDlake name lake geom
Mhay ok
XEpoo Xewpadio
Eukapnis
INSERT INTO lakes VALUES (
L IDlake name lake_geom
'GR_L021', 'Aoipdévn', —
“ GR_L021 Aoipavn
ST GeomFromText (“"POLYGON ( (478895 4204061,
479267 4204500 , .. ))”, 2100) );
Spatial Type )
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. Tlewpetpkol tumnoL o popdn SQL Text
(Geometric types in the form of SQL Text) (cont)

Export of a geometric object as text

IDlake name lake_geom

GR_L021 Aoipdvn {:::>

SELECT name AS 'Ovopa, ST AsText(lake geom) AS Tewpetpia

FROM lakes
'Ovopa Teopetpia

WHERE Idlake=‘GR L0021’
Ao pdavy POLYGON ( (478895 4204061 , 479267 4204500 , .. ))
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- Queries with spatial Join

* The spatial join is a general yan
join, which comprices spatial _ i}?
attributes in the quer 2N
. G y abs (
conditions
. Calculates the Mini B ding B
+ Example: e e e e e

Which regions do rivers pass
through?

SELECT region.name, river.name

FROM region JOIN river ON
CROSSES (region.geometry,

river.geometry)=1;

\_
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- Queries with spatial Join (cont)

* The spatial join is a general 7
join, which comprices spatial _ i}?
attributes in the quer NI
. G y - In A (
conditions
. Calculates the Mini B ding B
¢ Exa mp I €. (IVTBCBU) ?o?'stheeelelr::a?:smof t?luentv:lr;gclaz);zz

Which regions do rivers pass @ Candidate elements are selected (the ones that intersect)

and the rest are ignored

through?
s
SELECT region.name, river.name A ;
FROM region JOIN river ON N d% S
CROSSES (region.geometry, <

river.geometry)=1;

\_ J
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- Queries with spatial Join (cont)

* The spatial join is a general 7
join, which comprices spatial _ i}?
attributes in the quer 2N
. G y - In A (
conditions
* Example: o v oo o 2 2

Which regions do rivers pass @ Candidate elements are selected (the ones that intersect)

h h > and the rest are ignored
througn:
g @The elements that are really intersected are selected

SELECT region.name, river.name
FROM region JOIN river ON

CROSSES (region.geometry, 6
N\

(

~_(]

river.geometry)=1;

\_ J
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