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Chapter 1. Introduction
PostGISis developedby RefractionsResearchInc, asa spatialdatabasetechnologyresearchproject.
Refractionsis aGIS anddatabaseconsultingcompany in Victoria,British Columbia,Canada,
specializingin dataintegrationandcustomsoftwaredevelopment.We planonsupportinganddeveloping
PostGISto supporta rangeof importantGIS functionality, includingfull OpenGISsupport,advanced
topologicalconstructs(coverages,surfaces,networks),desktopuserinterfacetoolsfor viewing and
editingGISdata,andweb-basedaccesstools.

1.1. Credits

DaveBlasby � dblasby@refractions.net�

Theprincipaldeveloperof PostGIS.Davemaintainstheserversideobjectsandindex support,the
serversideanalyticalfunctions,andtheMapserverconnectivity.

ChrisHodgson� chodgson@refractions.net�

Maintainsnew functionsandthe7.2index bindings.

PaulRamsey � pramsey@refractions.net�

MaintainstheJDBCobjectsandkeepstrackof thedocumentationandpackaging.

Jeff Lounsbury � jeffloun@refractions.net�

MaintainstheShapeloader/dumper.

1.2. More Information

• Thelatestsoftware,documentationandnews itemsareavailableat thePostGISwebsite,
http://postgis.refractions.net.

• More informationaboutthePostgreSQLdatabaseserver is availableat thePostgreSQLmainsite
http://www.postgresql.org.

• More informationaboutGiST indexing is availableat theGiST developmentsite,
http://www.sai.msu.su/~megera/postgres/gist.

• More informationaboutMapserver internetmapserver is availableathttp://mapserver.gis.umn.edu
(http://mapserver.gis.umn.edu/).

• The"SimpleFeaturesfor Specificationfor SQL (http://www.opengis.org/techno/specs/99-049.pdf)" is
availableat theOpenGISConsortiumwebsite:http://www.opengis.org.
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Chapter 2. Installation

2.1. Requirements
PostGIShasthefollowing requirementsfor building andusage:

• A completeconfiguredandbuilt PostgreSQLsourcecodetree.PostGISusesdefinitionsfrom the
PostgreSQLconfigure/build processto conformto theparticularplatformyouarebuilding on.
PostgreSQLis availablefrom http://www.postgresql.org.

• GNU C compiler(gcc). SomeotherANSI C compilerscanbeusedto compilePostGIS,but we find
far fewerproblemswhencompilingwith gcc.

• GNU Make(gmake or make). For many systems,GNU make is thedefaultversionof make.Check
theversionby invokingmake -v. Otherversionsof make maynot processthePostGISMakefile
properly.

• (Optional)Proj4reprojectionlibrary. TheProj4library is usedto providecoordinatereprojection
supportwithin PostGIS.Proj4is availablefor downloadfrom http://www.remotesensing.org/proj.

2.2. PostGIS
ThePostGISmoduleis aextensionto thePostgreSQLbackendserver. As such,PostGIS0.8.0requires a
full copy of thePostgreSQLsourcetreein orderto compile.ThePostgreSQLsourcecodeis availableat
http://www.postgresql.org.

PostGIS0.8.0canbebuilt againstPostgreSQLversions7.1.0to 7.4.x.Earlierversionsof PostgreSQL
arenot supported.

1. Beforeyou cancompilethepostgisservermodules,you mustcompileandinstall thePostgreSQL
package.

NOTE: if youplanto useGEOSfunctionalityyoumight needto link PostgreSQLagainstthe
standardC++ library:

LDFLAGS=-lstdc++ ./configure YOUR_OPTIONS_HERE

This is a workaroundfor bogusC++ exceptionsinteractionwith olderdevelopmenttools.If you
experienceweird problems(backendunexpectedlyclosedor similar things)try that.

2. Retrieve thePostGISsourcearchivefrom http://postgis.refractions.net/postgis-0.8.0.tar.gz.
Uncompressanduntarthearchivein the"contrib" directoryof thePostgreSQLsourcetree.

# cd [postgresql source tree]/contrib
# gzip -d -c postgis-0.8.0.tar.gz | tar xvf -

3. OnceyourPostgreSQLinstallationis up-to-date,enterthe"postgis"directory, andedit the
Makefile.
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Chapter 2. Installation

• If youarecompilingPostGIS0.7.2or earlieragainstPostgreSQL7.2.x,you mustsetthe
USE_PG72 variableto 1. This is doneautomaticallyby newerversionof postgis.

• If wantsupportfor coordinatereprojectionyoumusthave theProj4library installed,setthe
USE_PROJ variableto 1, andeventuallyadjustPROJ_DIR to point to yourProj4installation
directory.

• If wantto useGEOSfunctionalitiesyoumusthavetheGEOSlibrary installed,settheUSE_GEOS
variableto 1, andeventuallyadjustGEOS_DIR to point to yourGEOSinstallationdirectory.

4. Runthecompileandinstall commands.

# make
# make install

All filesareinstalledrelative to thePostgreSQLinstall directory, [prefix].

• Librariesareinstalled[prefix]/lib/contrib.

• Importantsupportfilessuchaspostgis.sql areinstalledin [prefix]/share/contrib.

• Loaderanddumberbinariesareinstalledin [prefix]/bin.

5. PostGISrequiresthePL/pgSQLprocedurallanguageextension.Beforeloadingthepostgis.sql
file, you mustfirst enablePL/pgSQL.Youshouldusethecreatelang command.The
PostgreSQL7.1Programmer’sGuidehasthedetailsif you wantto this manuallyfor somereason.

# createlang plpgsql [yourdatabase]

6. Now loadthePostGISobjectandfunctiondefinitionsinto yourdatabaseby loadingthe
postgis.sql definitionsfile.

# psql -d [yourdatabase] -f postgis.sql

ThePostGISserverextensionsarenow loadedandreadyto use.

7. For acompletesetof EPSGcoordinatesystemdefinitionidentifiers,youcanalsoloadthe
spatial_ref_sys.sql definitionsfile andpopulatetheSPATIAL_REF_SYS table.

# psql -d [yourdatabase] -f spatial_ref_sys.sql

2.2.1. Upgrading
UpgradingPostGIScanbetricky, becausetheunderlyingC librarieswhich supporttheobjecttypesand
geometriesmayhavechangedbetweenversions.To avoid problemswhenupgrading,youwill have to
dumpall thetablesin yourdatabase,destroy thedatabase,createa new one,executethenew
postgis.sql file, thenuploadyourdatabasedump:

# pg_dump -t "*" -f dumpfile.sql yourdatabase
# dropdb yourdatabase
# createdb yourdatabase
# createlang plpgsql yourdatabse
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# psql -f postgis.sql -d yourdatabase
# psql -f dumpfile.sql -d yourdatabase
# vacuumdb -z yourdatabase

Note: When upgrading from version 0.5 to 0.6+, all your geometries will be created with an SRID of
-1. To create valid OpenGIS geometries, you will have to create a valid SRID in the
SPATIAL_REF_SYS table, and then update your geometries to reference the SRID with the following
SQL (with the appropriate substitutions:

UPDATE TABLE � table � SET � geocolumn � = SetSRID( � geocolumn � , � SRID � );

2.2.2. Common Problems
Thereareseveralthingsto checkwhenyour installationor upgradedoesn’t go asyou expected.

1. It is easiestif youuntarthePostGISdistribution into thecontribdirectoryunderthePostgreSQL
sourcetree.However, if this is notpossiblefor somereason,youcansetthe
PGSQL_SRCenvironmentvariableto thepathto thePostgreSQLsourcedirectory. Thiswill allow
you to compilePostGIS,but themake install maynotwork, sobepreparedto copy the
PostGISlibrary andexecutablefiles to theappropriatelocationsyourself.

2. Checkthatyouyouhave installedPostgreSQL7.1or newer, andthatyouarecompilingagainstthe
sameversionof thePostgreSQLsourceastheversionof PostgreSQLthatis running.Mix-upscan
occurwhenyour (Linux) distrubutionhasalreadyinstalledPostgreSQL,or youhaveotherwise
installedPostgreSQLbeforeandforgottenaboutit. PostGISwill only work with PostgreSQL7.1or
newer, andstrange,unexpectederrormessageswill resultif youuseanolderversion.To checkthe
versionof PostgreSQLwhich is running,connectto thedatabaseusingpsqlandrun thisquery:

SELECT version();

Also checkthatyou havemadeany necessarychangesto thetopof theMakefile.This includes:

1. ChangingtheUSE_PG72=0 line toUSE_PG72=1 if youareusingPostgreSQL7.2or newer. If this
line is incorrect,it will resultin a largenumberof errorsbeinggeneratedeitherwhencompiling,or
whenexecutingthesqlstatementsin thepostgis.sqlfile.

2. If youwantto beableto do coordinatereprojections,youmustinstall theProj.4library on your
system,settheUSE_PROJ variableto 1 andthePROJ_DIR to your installationprefix in the
Makefile.

3. If youwantto beableto useGEOSfunctionsyoumustinstall theGEOSlibrary onyoursystem,and
settheUSE_GEOS to 1 andtheGEOS_DIR to your installationprefix in theMakefile.
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Chapter 2. Installation

2.3. JDBC
TheJDBCextensionsprovideJava objectscorrespondingto theinternalPostGIStypes.Theseobjects
canbeusedto write Java clientswhich querythePostGISdatabaseanddraw or do calculationson the
GIS datain PostGIS.

1. Enterthejdbc sub-directoryof thePostGISdistribution.

2. Edit theMakefile to providethecorrectpathsof your javacompiler(JAVAC) andinterpreter
(JAVA).

3. Runthemake command.Copy thepostgis.jar file to whereveryou keepyour java libraries.

2.4. Loader/Dumper
Thedataloaderanddumperarebuilt andinstalledautomaticallyaspartof thePostGISbuild. To build
andinstall themmanually:

# cd postgis-0.8.0/loader
# make
# make install

Theloaderis calledshp2pgsql andconvertsESRIShapefiles into SQL suitablefor loadingin
PostGIS/PostgreSQL.Thedumperis calledpgsql2shp andconvertsPostGIStablesinto ESRIshape
files.
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Chapter 3. Frequently Asked Questions

1. Whatkind of geometricobjectscanI store?

You canstorepoint, line, polygon,multipoint,multiline, multipolygon,andgeometrycollections.These
arespecifiedin theOpenGIS Well Known Text Format(with 3d extentions).

2. How do I insertaGIS objectinto thedatabase?

First,youneedto createa tablewith a columnof type"geometry"to holdyourGIS data.Connectto
yourdatabasewith psql andtry thefollowing SQL:

CREATE TABLE gtest ( ID int4, NAME varchar(20) );
SELECT AddGeometryColumn(’dbname’,’gtest’,’geom’,-1,’LINESTRING’,2);

If thegeometrycolumnadditionfails,youprobablyhavenot loadedthePostGISfunctionsandobjects
into this database.Seetheinstallationinstructions.

Then,you caninserta geometryinto thetableusingaSQL insertstatement.TheGISobjectitself is
formattedusingtheOpenGISConsortium"well-known text" format:

INSERT INTO gtest (ID, NAME, GEOM) VALUES (1, ’First Geometry’, GeometryFromText(’LINESTRING(2 3,4 5,6 5,7 8)’, -
1));

For moreinformationaboutotherGISobjects,seetheobjectreference.

To view yourGISdatain thetable:

SELECT id, name, AsText(geom) AS geom FROM gtest;

Thereturnvalueshouldlook somethinglike this:

id | name | geom
---+-----------+-------------------

1 | First Geometry | LINESTRING(2 3,4 5,6 5,7 8)
(1 row)

3. How do I constructaspatialquery?

Thereareanumberof spatialoperatorsavailableto PostgreSQL,andseveralof themhavebeen
implementedby PostGISin orderto provide indexing support.

In orderto do a spatialquerywith index support,youmustusethe"overlapoperator"(&&) which uses
thefollowing importantsimplifying assumption:all features shall be represented by their bounding
boxes.

We recognizethatusingboundingboxesto proxy for featuresis a limiting assumption,but it is an
importantonein providing spatialindexing capabilities.Commercialspatialdatabasesusethesame
assumption– boundingboxesareimportantto mostspatialindexing schemes.

Themostimportantspatialoperatorfrom a user’sperspective is the"&&" overlapoperator, which tests
whetheronefeature’sboundingboxoverlapsthatof another. An exampleof a spatialqueryusing&& is:

SELECT id,name FROM GTEST WHERE GEOM && ’BOX3D(3 4,4 5)’::box3d

6



Chapter 3. Frequently Asked Questions

Notethattheboundingbox usedfor queryingmustbeexplicitly declaredasabox3d usingthe
"::box3d"castingoperation.

4. How do I speedup spatialquerieson largetables?

Fastquerieson largetablesis theraison d’etre of spatialdatabases(alongwith transactionsupport)so
having a goodindex in important.

To build a spatialindex ona tablewith ageometry column,usethe"CREATE INDEX" functionas
follows:

CREATE INDEX [indexname] ON [tablename]
USING GIST ( [geometrycolumn] gist_geometry_ops);

The"USING GIST" optiontells theserver to usea GiST(GeneralizedSearchTree)index. Thereference
to "gist_geometry_ops"tells theserver to usea particularsetof comparisonoperatorsfor building the
index: the"gist_geometry_ops"arepartof thePostGISextension.

Note: For PostgreSQL version 7.1.x, you can specifically request a "lossy" index by appending WITH
(ISLOSSY) to the index creation command. For PostgreSQL 7.2.x and above all GiST indexes are
assumed to be lossy. Lossy indexes uses a proxy object (in the spatial case, a bounding box) for
building the index.

5. Why aren’t PostgreSQLR-Treeindexessupported?

Early versionsof PostGISusedthePostgreSQLR-Treeindexes.However, PostgreSQLR-Treeshave
beencompletelydiscardedsinceversion0.6,andspatialindexing is providedwith anR-Tree-over-GiST
scheme.

Our testshaveshown searchspeedfor nativeR-TreeandGiST to becomparable.NativePostgreSQL
R-Treeshavetwo limitationswhichmake themundesirablefor usewith GIS features(notethatthese
limitationsaredueto thecurrentPostgreSQLnativeR-Treeimplementation,not theR-Treeconceptin
general):

• R-Treeindexesin PostgreSQLcannothandlefeatureswhicharelargerthan8K in size.GiST indexes
can,usingthe"lossy" trick of substitutingtheboundingbox for thefeatureitself.

• R-Treeindexesin PostgreSQLarenot "null safe",sobuilding anindex ona geometrycolumnwhich
containsnull geometrieswill fail.

6. Why shouldI usetheAddGeometryColumn() functionandall theotherOpenGISstuff?

If you donot wantto usetheOpenGISsupportfunctions,youdo not have to. Simplycreatetablesasin
olderversions,definingyourgeometrycolumnsin theCREATE statement.All yourgeometrieswill
haveSRIDsof -1, andtheOpenGISmeta-datatableswill not befilled in properly. However, this will
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causemostapplicationsbasedon PostGISto fail, andit is generallysuggestedthatyou douse
AddGeometryColumn() to creategeometrytables.

Mapserver is oneapplicationwhich makesuseof thegeometry_columns meta-data.Specifically,
MapservercanusetheSRID of thegeometrycolumnto do on-the-flyreprojectionof featuresinto the
correctmapprojection.

7. Whatis thebestway to find all objectswithin a radiusof anotherobject?

To usethedatabasemostefficiently, it is bestto doradiusquerieswhichcombinetheradiustestwith a
boundingbox test:theboundingbox testusesthespatialindex, giving fastaccessto a subsetof data
which theradiustestis thenappliedto.

For example,to find all objectswith 100metersof POINT(10001000)thefollowing querywould work
well:

SELECT *
FROM GEOTABLE
WHERE

GEOM && GeometryFromText(’BOX3D(900 900,1100 1100)’,-1)
AND
Distance(GeometryFromText(’POINT(1000 1000)’,-1),GEOM) < 100;

8. How do I performacoordinatereprojectionaspartof a query?

To performareprojection,boththesourceanddestinationcoordinatesystemsmustbedefinedin the
SPATIAL_REF_SYStable,andthegeometriesbeingreprojectedmustalreadyhaveanSRID seton
them.Oncethatis done,a reprojectionis assimpleasreferringto thedesireddestinationSRID.

SELECT Transform(GEOM,4269) FROM GEOTABLE;

8



Chapter 4. Using PostGIS

4.1. GIS Objects
TheGIS objectssupportedby PostGISarethe"SimpleFeatures"definedby theOpenGISConsortium
(OGC).NotethatPostGIScurrentlysupportsthefeaturesandtherepresentationAPIs,but not thevarious
comparisonandconvolutionoperatorsgivenin theOGC"SimpleFeaturesfor SQL" specification.

Examplesof thetext representationsof thefeaturesareasfollows:

• POINT(00 0)

• LINESTRING(00,11,12)

• POLYGON((00 0,40 0,44 0,04 0,00 0),(11 0,21 0,22 0,12 0,11 0))

• MULTIPOINT(0 0 0,12 1)

• MULTILINESTRING((0 0 0,11 0,12 1),(23 1,32 1,54 1))

• MULTIPOLYGON(((00 0,40 0,44 0,04 0,00 0),(11 0,21 0,22 0,12 0,11 0)),((-1-1 0,-1 -2 0,-2-2
0,-2-1 0,-1 -1 0)))

• GEOMETRYCOLLECTION(POINT(23 9),LINESTRING((23 4,34 5)))

Notethatin theexamplesabovetherearefeatureswith both2-dimensionaland3-dimensional
coordinates.PostGISsupportsboth2dand3d coordinates– if youdescribea featurewith 2D
coordinateswhenyou insertit, thedatabasewill returnthatfeatureto youwith 2D coordinateswhenyou
extractit. Seethesectionson theforce_2d()andforce_3d()functionsfor informationon converting
featuresto a particularcoordinatedimensionrepresentation.

4.1.1. Standard versus Canonical Forms
TheOpenGISspecificationdefinestwo standardwaysof expressingspatialobjects:theWell-Known
Text (WKT) form (shown in theprevioussection)andtheWell-Known Binary (WKB) form. BothWKT
andWKB includeinformationaboutthetypeof theobjectandthecoordinateswhich form theobject.

However, theOpenGISspecificationalsorequiresthattheinternalstorageformatof spatialobjects
includea spatialreferencingsystemidentifier(SRID).TheSRID is requiredwhencreatingspatial
objectsfor insertioninto thedatabase.For example,a valid insertstatementto createandinsertaspatial
objectwouldbe:

INSERT INTO SPATIALTABLE ( THE_GEOM, THE_NAME )
VALUES (

GeometryFromText(’POINT(-126.4 45.32)’, 312),
’A Place’

)

Notethatthe"GeometryFromText" functionrequiresanSRID number.

The"canonicalform" of thespatialobjectsin PostgreSQLis a text representationwhich includesall the
informationnecessaryto constructtheobject.Unlike theOpenGISstandardforms,it includesthetype,
coordinate,andSRID information.Thecanonicalform is thedefault form returnedfrom aSELECT
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query. Theexamplebelow showsthedifferencebetweentheOGCstandardandPostGIScanonical
forms:

db= � SELECT AsText(geom) AS OGCGeom FROM thetable;
OGCGeom
---------------------------------
LINESTRING(-123.741378393049 48.9124018962261,-123.741587115639 48.9123981907507)
(1 row)

db= � SELECT geom AS PostGISGeom FROM thetable;
PostGISGeom
---------------------------------
SRID=123;LINESTRING(-123.741378393049 48.9124018962261,-123.741587115639 48.9123981907507)
(1 row)

4.2. Using OpenGIS Standards
TheOpenGIS"SimpleFeaturesSpecificationfor SQL" definesstandardGISobjecttypes,thefunctions
requiredto manipulatethem,anda setof meta-datatables.In orderto ensurethatmeta-dataremain
consistent,operationssuchascreatingandremoving aspatialcolumnarecarriedout throughspecial
proceduresdefinedby OpenGIS.

Therearetwo OpenGISmeta-datatables:SPATIAL_REF_SYSandGEOMETRY_COLUMNS.The
SPATIAL_REF_SYStableholdsthenumericIDs andtextual descriptionsof coordinatesystemsusedin
thespatialdatabase.

4.2.1. The SPATIAL_REF_SYS Table
TheSPATIAL_REF_SYStabledefinitionis asfollows:

CREATE TABLE SPATIAL_REF_SYS (
SRID INTEGER NOT NULL PRIMARY KEY,
AUTH_NAME VARCHAR(256),
AUTH_SRID INTEGER,
SRTEXT VARCHAR(2048),
PROJ4TEXT VARCHAR(2048)

)

TheSPATIAL_REF_SYScolumnsareasfollows:

SRID

An integervaluethatuniquelyidentifiestheSpatialReferencingSystemwithin thedatabase.

AUTH_NAME

Thenameof thestandardor standardsbodythatis beingcitedfor this referencesystem.For
example,"EPSG"would bea valid AUTH_NAME.

AUTH_SRID

TheID of theSpatialReferenceSystemasdefinedby theAuthority citedin theAUTH_NAME. In
thecaseof EPSG,this is wheretheEPSGprojectioncodewouldgo.
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SRTEXT

TheWell-Known Text representationof theSpatialReferenceSystem.An exampleof a WKT SRS
representationis:

PROJCS["NAD83 / UTM Zone 10N",
GEOGCS["NAD83",
DATUM["North_American_Datum_1983",

SPHEROID["GRS 1980",6378137,298.257222101]
],

PRIMEM["Greenwich",0],
UNIT["degree",0.0174532925199433]

],
PROJECTION["Transverse_Mercator"],
PARAMETER["latitude_of_origin",0],
PARAMETER["central_meridian",-123],
PARAMETER["scale_factor",0.9996],
PARAMETER["false_easting",500000],
PARAMETER["false_northing",0],

UNIT["metre",1]
]

For a listing of EPSGprojectioncodesandtheir correspondingWKT representations,see
http://www.opengis.org/techno/interop/EPSG2WKT.TXT. For adiscussionof WKT in general,see
theOpenGIS"CoordinateTransformationServicesImplementationSpecification"at
http://www.opengis.org/techno/specs.htm.

PROJ4TEXT

PostGISusestheProj4library to providecoordinatetransformationcapabilities.ThePROJ4TEXT
columncontainstheProj4coordinatedefinitionstringfor a particularSRID.For example:

+proj=utm +zone=10 +ellps=clrk66 +datum=NAD27 +units=m

For moreinformationabout,seetheProj4websiteat http://www.remotesensing.org/proj. The
spatial_ref_sys.sql file containsbothSRTEXT andPROJ4TEXT definitionsfor all EPSG
projections.

4.2.2. The GEOMETRY_COLUMNS Table
TheGEOMETRY_COLUMNS tabledefinitionis asfollows:

CREATE TABLE GEOMETRY_COLUMNS (
F_TABLE_CATALOG VARCHAR(256) NOT NULL,
F_TABLE_SCHEMA VARCHAR(256) NOT NULL,
F_TABLE_NAME VARCHAR(256) NOT NULL,
F_GEOMETRY_COLUMN VARCHAR(256) NOT NULL,

COORD_DIMENSION INTEGER NOT NULL,
SRID INTEGER NOT NULL,
TYPE VARCHAR(30) NOT NULL

)

Thecolumnsareasfollows:
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F_TABLE_CATALOG, F_TABLE_SCHEMA,F_TABLE_NAME

Thefully qualifiednameof thefeaturetablecontainingthegeometrycolumn.Notethattheterms
"catalog"and"schema"areOracle-ish.Thereis notPostgreSQLanalogueof "catalog"sothat
columnis left blank– for "schema"thedatabasenameis used.

F_GEOMETRY_COLUMN

Thenameof thegeometrycolumnin thefeaturetable.

COORD_DIMENSION

Thespatialdimension(2 or 3 dimensional)of thecolumn.

SRID

TheID of thespatialreferencesystemusedfor thecoordinategeometryin this table.It is a foreign
key referenceto theSPATIAL_REF_SYS.

TYPE

Thetypeof thespatialobject.To restrictthespatialcolumnto a singletype,useoneof: POINT,
LINESTRING,POLYGON, MULTPOINT, MULTILINESTRING, MULTIPOLYGON,
GEOMETRYCOLLECTION. For heterogeneous(mixed-type)collections,youcanuse
"GEOMETRY" asthetype.

Note: This attribute is (probably) not part of the OpenGIS specification, but is required for
ensuring type homogeneity.

4.2.3. Creating a Spatial Table
Creatinga tablewith spatialdatais donein two stages:

• Createanormalnon-spatialtable.

For example:CREATE TABLE ROADS_GEOM( ID int4, NAME varchar(25))

• Add a spatialcolumnto thetableusingtheOpenGIS"AddGeometryColumn"function.Thesyntaxis:
AddGeometryColumn(� db_name� , � table_name� , � column_name� , � srid� , � type� ,
� dimension� ).

For example:SELECTAddGeometryColumn(’roads_db’, ’roads_geom’,’geom’, 423,
’LINESTRING’, 2)

Hereis anexampleof SQL usedto createa tableandadda spatialcolumn(assumingthedb is
’parks_db’andthatanSRID of 128existsalready):

CREATE TABLE PARKS ( PARK_ID int4, PARK_NAME varchar(128), PARK_DATE date, PARK_TYPE varchar(2) );
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SELECT AddGeometryColumn(’parks_db’, ’parks’, ’park_geom’, 128, ’MULTIPOLYGON’, 2 );

Hereis anotherexample,usingthegeneric"geometry"typeandtheundefinedSRIDvalueof -1:

CREATE TABLE ROADS ( ROAD_ID int4, ROAD_NAME varchar(128) );
SELECT AddGeometryColumn( ’roads_db’, ’roads’, ’roads_geom’, -1, ’GEOMETRY’, 3 );

4.3. Loading GIS Data
Onceyouhavecreatedaspatialtable,youarereadyto uploadGIS datato thedatabase.Currently, there
aretwo waysto getdatainto a PostGIS/PostgreSQLdatabase:usingformattedSQL statementsor using
theShapefile loader/dumper.

4.3.1. Using SQL
If you canconvertyourdatato a text representation,thenusingformattedSQLmight betheeasiestway
to getyourdatainto PostGIS.As with OracleandotherSQL databases,datacanbebulk loadedby
pipinga largetext file full of SQL "INSERT" statementsinto theSQL terminalmonitor.

A datauploadfile (roads.sql for example)might look like this:

BEGIN;
INSERT INTO ROADS_GEOM (ID,GEOM,NAME ) VALUES (1,GeometryFromText(’LINESTRING(191232 243118,191108 243242)’,-
1),’Jeff Rd’);
INSERT INTO ROADS_GEOM (ID,GEOM,NAME ) VALUES (2,GeometryFromText(’LINESTRING(189141 244158,189265 244817)’,-
1),’Geordie Rd’);
INSERT INTO ROADS_GEOM (ID,GEOM,NAME ) VALUES (3,GeometryFromText(’LINESTRING(192783 228138,192612 229814)’,-
1),’Paul St’);
INSERT INTO ROADS_GEOM (ID,GEOM,NAME ) VALUES (4,GeometryFromText(’LINESTRING(189412 252431,189631 259122)’,-
1),’Graeme Ave’);
INSERT INTO ROADS_GEOM (ID,GEOM,NAME ) VALUES (5,GeometryFromText(’LINESTRING(190131 224148,190871 228134)’,-
1),’Phil Tce’);
INSERT INTO ROADS_GEOM (ID,GEOM,NAME ) VALUES (6,GeometryFromText(’LINESTRING(198231 263418,198213 268322)’,-
1),’Dave Cres’);
COMMIT;

Thedatafile canbepipedinto PostgreSQLveryeasilyusingthe"psql" SQL terminalmonitor:

psql -d [database] -f roads.sql

4.3.2. Using the Loader
Theshp2pgsql dataloaderconvertsESRIShapefiles into SQL suitablefor insertioninto a
PostGIS/PostgreSQLdatabase.Theloaderhasseveraloperatingmodesdistinguishedby commandline
flags:

-d

Dropsthedatabasetablebeforecreatinganew tablewith thedatain theShapefile.
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-a

Appendsdatafrom theShapefile into thedatabasetable.Notethatto usethis optionto load
multiple files, thefilesmusthave thesameattributesandsamedatatypes.

-c

Createsa new tableandpopulatesit from theShapefile. This is the default mode.

-D

Createsa new tableandpopulatesit from theShapefile. ThisusesthePostgreSQL"dump" format
for theoutputdataandis muchfasterto loadthanthedefault "insert"SQLformat.Usethis for very
largedatasets.

-s � SRID�

Createsandpopulatesthegeometrytableswith thespecifiedSRID.

An examplesessionusingtheloaderto createaninput file anduploadingit might look like this:

# shp2pgsql shaperoads roadstable roadsdb � roads.sql
# psql -d roadsdb -f roads.sql

A conversionanduploadcanbedoneall in onestepusingUNIX pipes:

# shp2pgsql shaperoads roadstable roadsdb | psql -d roadsdb

4.4. Retrieving GIS Data
Datacanbeextractedfrom thedatabaseusingeitherSQL or theShapefile loader/dumper. In thesection
on SQL wewill discusssomeof theoperatorsavailableto docomparisonsandquerieson spatialtables.

4.4.1. Using SQL
Themoststraightforwardmeansof pulling dataout of thedatabaseis to usea SQL selectqueryand
dumptheresultingcolumnsinto aparsabletext file:

db=# SELECT id, AsText(geom) AS geom, name FROM ROADS_GEOM;
id | geom | name
--+---------------------------+-------
1 | LINESTRING(191232 243118,191108 243242) | Jeff Rd
2 | LINESTRING(189141 244158,189265 244817) | Geordie Rd
3 | LINESTRING(192783 228138,192612 229814) | Paul St
4 | LINESTRING(189412 252431,189631 259122) | Graeme Ave
5 | LINESTRING(190131 224148,190871 228134) | Phil Tce
6 | LINESTRING(198231 263418,198213 268322) | Dave Cres
7 | LINESTRING(218421 284121,224123 241231) | Chris Way

(6 rows)

However, therewill betimeswhensomekind of restrictionis necessaryto cutdown thenumberof fields
returned.In thecaseof attribute-basedrestrictions,just usethesameSQLsyntaxasnormalwith a
non-spatialtable.In thecaseof spatialrestrictions,thefollowing operatorsareavailable/useful:
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&&

Thisoperatortellswhethertheboundingboxof onegeometryoverlapstheboundingboxof another.

~=

This operatorstestswhethertwo geometriesaregeometricallyidentical.For example,if
’POLYGON((00,11,10,00))’ is thesameas’POLYGON((00,11,10,00))’ (it is).

=

Thisoperatoris a little morenaive, it only testswhethertheboundingboxesof to geometriesarethe
same.

Next, youcanusetheseoperatorsin queries.Notethatwhenspecifyinggeometriesandboxeson the
SQL commandline, youmustexplicitly turn thestringrepresentationsinto geometriesby usingthe
"GeometryFromText()" function.So,for example:

SELECT
ID, NAME

FROM ROADS_GEOM
WHERE

GEOM ~= GeometryFromText(’LINESTRING(191232 243118,191108 243242)’,-1);

Theabovequerywould returnthesinglerecordfrom the"ROADS_GEOM"tablein which thegeometry
wasequalto thatvalue.

Whenusingthe"&&" operator, youcanspecifyeithera BOX3D asthecomparisonfeatureor a
GEOMETRY. WhenyouspecifyaGEOMETRY, however, its boundingboxwill beusedfor the
comparison.

SELECT
ID, NAME

FROM ROADS_GEOM
WHERE

GEOM && GeometryFromText(’POLYGON((191232 243117,191232 243119,191234 243117,191232 243117))’,-
1);

Theabovequerywill usetheboundingbox of thepolygonfor comparisonpurposes.

Themostcommonspatialquerywill probablybea "frame-based"query, usedby client software,like
databrowsersandwebmappers,to graba"mapframe"worth of datafor display. Usinga "BOX3D"
objectfor theframe,suchaquerylookslike this:

SELECT
AsText(GEOM) AS GEOM

FROM ROADS_GEOM
WHERE

GEOM && GeometryFromText(’BOX3D(191232 243117,191232 243119)’::box3d,-1);

Notetheuseof theSRID, to specifytheprojectionof theBOX3D. Thevalue-1 is usedto indicateno
specifiedSRID.

4.4.2. Using the Dumper
Thepgsql2shp tabledumperconnectsdirectly to thedatabaseandconvertsa tableinto a shapefile.
Thebasicsyntaxis:
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pgsql2shp [ � options � ] � database ��� table �

Thecommandlineoptionsare:

-d

Write a 3-dimensionalshapefile. Thedefault is to write a 2-dimensionalshapefile.

-f � filename�

Write theoutputto aparticularfilename.

-h � host�

Thedatabasehostto connectto.

-p � port�

Theport to connectto on thedatabasehost.

-P � password�

Thepassword to usewhenconnectingto thedatabase.

-u � user�

Theusernameto usewhenconnectingto thedatabase.

-g � geometrycolumn�

In thecaseof tableswith multiplegeometrycolumns,thegeometrycolumnto usewhenwriting the
shapefile.

4.5. Building Indexes
Indexesarewhatmakeusinga spatialdatabasefor largedatabasespossible.Without indexing, any
searchfor a featurewould requirea "sequentialscan"of every recordin thedatabase.Indexing speedsup
searchingby organizingthedatainto a searchtreewhichcanbequickly traversedto find aparticular
record.PostgreSQLsupportsthreekindsof indexesby default:B-Treeindexes,R-Treeindexes,and
GiST indexes.

• B-Treesareusedfor datawhich canbesortedalongoneaxis;for example,numbers,letters,dates.
GIS datacannotberationallysortedalongoneaxis(which is greater, (0,0)or (0,1)or (1,0)?)so
B-Treeindexing is of no usefor us.

• R-Treesbreakupdatainto rectangles,andsub-rectangles,andsub-subrectangles,etc.R-Treesare
usedby somespatialdatabasesto index GISdata,but thePostgreSQLR-Treeimplementationis notas
robustastheGiST implementation.

• GiST (GeneralizedSearchTrees)indexesbreakup datainto "thingsto oneside","thingswhich
overlap","thingswhichareinside"andcanbeusedon a wide rangeof data-types,includingGISdata.
PostGISusesanR-Treeindex implementedon top of GiST to index GIS data.
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4.5.1. GiST Indexes
GiST standsfor "GeneralizedSearchTree"andis ageneralizedform of indexing. In additionto GIS
indexing, GiST is usedto speedup searchesonall kindsof irregulardatastructures(integerarrays,
spectraldata,etc)which arenot amenableto normalB-Treeindexing.

Oncea GISdatatableexceedsa few thousandrows,youwill wantto build anindex to speedup spatial
searchesof thedata(unlessall yoursearchesarebasedon attributes,in which caseyou’ll wantto build a
normalindex on theattributefields).

Thesyntaxfor building a GiST index on a "geometry"columnis asfollows:

CREATE INDEX [indexname] ON [tablename]
USING GIST ( [geometryfield] GIST_GEOMETRY_OPS );

Building aspatialindex is a computationallyintensiveexercise:on tablesof around1 million rows,ona
300MHzSolarismachine,we havefoundbuilding aGiST index takesabout1 hour. After building an
index, it is importantto forcePostgreSQLto collecttablestatistics,which areusedto optimizequery
plans:

VACUUM ANALYZE;

GiST indexeshavetwo advantagesoverR-Treeindexesin PostgreSQL.Firstly, GiST indexesare"null
safe",meaningthey canindex columnswhich includenull values.Secondly, GiST indexessupportthe
conceptof "lossiness"which is importantwhendealingwith GIS objectslargerthanthePostgreSQL8K
pagesize.LossinessallowsPostgreSQLto storeonly the"important"partof anobjectin anindex – in
thecaseof GIS objects,just theboundingbox.GISobjectslargerthan8K will causeR-Treeindexesto
fail in theprocessof beingbuilt.

4.5.2. Using Indexes
Ordinarily, indexesinvisibly speedupdataaccess:oncetheindex is built, thequeryplannertransparently
decideswhento useindex informationto speedup a queryplan.Unfortunately, thePostgreSQLquery
plannerdoesnot optimizetheuseof GiST indexeswell, sosometimessearcheswhich shouldusea
spatialindex insteaddefault to asequencescanof thewholetable.

If you find yourspatialindexesarenot beingused(or yourattributeindexes,for thatmatter)therearea
couplethingsyoucando:

• Firstly, makesureyou run the"VACUUM ANALYZE [tablename]"commandon thetablesyou are
having problemswith. "VACUUM ANALYZE" gathersstatisticsaboutthenumberanddistributions
of valuesin a table,to providethequeryplannerwith betterinformationto makedecisionsaround
index usage.Youshouldregularlyvacuumyourdatabasesanyways– many PostgreSQLDBAs have
"VACUUM" run asanoff-peakcronjob ona regularbasis.

• If vacuumingdoesnot work, youcanforcetheplannerto usetheindex informationby usingthe"SET
ENABLE_SEQSCAN=OFF"command.You shouldonly usethis commandsparingly, andonly on
spatiallyindexedqueries:generallyspeaking,theplannerknowsbetterthanyou doaboutwhento use
normalB-Treeindexes.Onceyouhaverunyourquery, youshouldconsidersetting
"ENABLE_SEQSCAN"backon,sothatotherquerieswill utilize theplannerasnormal.
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Note: As of version 0.6, it should not be necessary to force the planner to use the index with
"ENABLE_SEQSCAN".

4.6. Complex Queries
Theraison d’etre of spatialdatabasefunctionalityis performingqueriesinsidethedatabasewhichwould
ordinarily requiredesktopGIS functionality. UsingPostGISeffectively requiresknowing whatspatial
functionsareavailable,andensuringthatappropriateindexesarein placeto providegoodperformance.

4.6.1. Taking Advantage of Indexes
Whenconstructinga queryit is importantto rememberthatonly thebounding-box-basedoperatorssuch
as&& cantakeadvatageof theGiST spatialindex. Functionssuchasdistance() cannotusethe
index to optimizetheir operation.For example,thefollowing querywouldbequiteslow on a largetable:

SELECT the_geom FROM geom_table
WHERE distance( the_geom, GeometryFromText( ’POINT(100000 200000)’, -1 ) ) < 100

This queryis selectingall thegeometriesin geom_tablewhich arewithin 100unitsof thepoint (100000,
200000).It will beslow becauseit is calculatingthedistancebetweeneachpoint in thetableandour
specifiedpoint, ie. onedistance() calculationfor eachrow in thetable.We canavoid this by using
the&& operatorto reducethenumberof distancecalculationsrequired:

SELECT the_geom FROM geom_table
WHERE the_geom && ’BOX3D(90900 190900, 100100 200100)’::box3d

AND distance( the_geom, GeometryFromText( ’POINT(100000 200000)’, -1 ) ) < 100

This queryselectsthesamegeometries,but it doesit in a moreefficientway. Assumingthereis aGiST
index on the_geom,thequeryplannerwill recognizethatit canusetheindex to reducethenumberof
rowsbeforecalculatingtheresultof thedistance() function.NoticethattheBOX3D geometrywhich
is usedin the&& operationis a 200unit squareboxcenteredon theoriginalpoint - this is our "query
box". The&& operatorusestheindex to quickly reducetheresultsetdown to only thosegeometries
which haveboundingboxesthatoverlapthe"querybox". Assumingthatour querybox is muchsmaller
thantheextentsof theentiregeometrytable,this will drasticallyreducethenumberof distance
calculationsthatneedto bedone.

4.7. Using Mapserver
TheMinnesotaMapserver is aninternetweb-mappingserverwhich conformsto theOpenGISWeb
MappingServerspecification.

• TheMapserverhomepageis athttp://mapserver.gis.umn.edu.
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• TheOpenGISWebMapSpecificationis athttp://www.opengis.org/techno/specs/01-047r2.pdf.

4.7.1. Basic Usage
To usePostGISwith Mapserver, youwill needto know abouthow to configureMapserver, which is
beyondthescopeof this documentation.Thissectionwill coverspecificPostGISissuesand
configurationdetails.

To usePostGISwith Mapserver, youwill need:

• Version0.6or newerof PostGIS.

• Version3.5or newerof Mapserver.

MapserveraccessesPostGIS/PostgreSQLdatalike any otherPostgreSQLclient– usinglibpq. This
meansthatMapservercanbeinstalledon any machinewith network accessto thePostGISserver, as
long asthesystemhasthelibpq PostgreSQLclient libraries.

1. Compileandinstall Mapserver, with whateveroptionsyoudesire,includingthe"–with-postgis"
configurationoption.

2. In yourMapservermapfile, adda PostGISlayer. For example:

LAYER
CONNECTIONTYPE postgis
NAME "widehighways"
# Connect to a remote spatial database
CONNECTION "user=dbuser dbname=gisdatabase host=bigserver"
# Get the lines from the ’geom’ column of the ’roads’ table
DATA "geom from roads"
STATUS ON
TYPE LINE
# Of the lines in the extents, only render the wide highways
FILTER "type = ’highway’ and numlanes � = 4"
CLASS

# Make the superhighways brighter and 2 pixels wide
EXPRESSION ([numlanes] � = 6)
COLOR 255 22 22
SYMBOL "solid"
SIZE 2

END
CLASS

# All the rest are darker and only 1 pixel wide
EXPRESSION ([numlanes] � 6)
COLOR 205 92 82

END
END

In theexampleabove,thePostGIS-specificdirectivesareasfollows:

CONNECTIONTYPE

For PostGISlayers,this is always"postgis".
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CONNECTION

Thedatabaseconnectionis governedby thea ’connectionstring’ which is a standardsetof
keysandvalueslike this (with thedefault valuesin � � ):

user=� username� password=� password� dbname=� username� hostname=� server�
port=� 5432�

An emptyconnectionstringis still valid, andany of thekey/valuepairscanbeomitted.At a
minimumyou will generallysupplythedatabasenameandusernameto connectwith.

DATA

Theform of thisparameteris " � column� from � tablename� " wherethecolumnis thespatial
columnto berenderedto themap.

FILTER

Thefilter mustbeavalid SQLstringcorrespondingto thelogic normallyfollowing the
"WHERE" keyword in a SQLquery. So,for example,to renderonly roadswith 6 or more
lanes,usea filter of "num_lanes� = 6".

3. In yourspatialdatabase,ensureyouhavespatial(GiST) indexesbuilt for any thelayersyouwill be
drawing.

CREATE INDEX [indexname]
ON [tablename]
USING GIST ( [geometrycolumn] GIST_GEOMETRY_OPS );

4. If youwill bequeryingyour layersusingMapserveryouwill alsoneedan"oid index".

Mapserverrequiresuniqueidentifiersfor eachspatialrecordwhendoingqueries,andthePostGIS
moduleof MapserverusesthePostgreSQLoid valueto providetheseuniqueidentifiers.A
side-effectof this is thatin orderto do fastrandomaccessof recordsduringqueries,anindex on the
oid is needed.

To build an"oid index", usethefollowing SQL:

CREATE INDEX [indexname] ON [tablename] ( oid );

4.7.2. Advanced Usage
TheUSING pseudo-SQLclauseis usedto addsomeinformationto helpmapserverunderstandthe
resultsof morecomplex queries.Morespecifically, wheneithera view or asubselectis usedasthe
sourcetable(thething to theright of "FROM" in aDATA definition)it is moredifficult for mapserver to
automaticallydetermineauniqueidentifierfor eachrow andalsotheSRID for thetable.TheUSING
clausecanprovidemapserverwith thesetwo piecesof informationasfollows:

DATA "the_geom FROM (SELECT table1.the_geom AS the_geom, table1.oid AS oid, table2.data AS data
FROM table1 LEFT JOIN table2 ON table1.id = table2.id) AS new_table USING UNIQUE oid USING SRID=-
1"
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USING UNIQUE � uniqueid�

Mapserver requiresa uniqueid for eachrow in orderto identify therow whendoingmapqueries.
Normally, it wouldusetheoid astheuniqueidentifier, but viewsandsubselectsdon’t automatically
haveanoid column.If youwantto useMapserver’squeryfunctionality, youneedto addaunique
columnto yourview or subselect,anddeclareit with USING UNIQUE. For example,you could
explicitly selectoneof thetable’soid valuesfor thispurpose,or any othercolumnwhich is
guaranteedto beuniquefor theresultset.

TheUSING statementcanalsobeusefulevenfor simpleDATA statements,if youaredoingmap
queries.It waspreviously recommendedto addanindex on theoid columnof tablesusedin
query-ablelayers,in orderto speedup theperformanceof mapqueries.However, with theUSING
clause,it is possibleto tell mapserver to useyour table’sprimarykey astheidentifierfor map
queries,andthenit is no longernecessaryto haveanadditionalindex.

Note: "Querying a Map" is the action of clicking on a map to ask for information about the map
features in that location. Don’t confuse "map queries" with the SQL query in a DATA definition.

USING SRID=� srid�

PostGISneedsto know which spatialreferencingsystemis beingusedby thegeometriesin orderto
returnthecorrectdatabackto mapserver. Normally it is possibleto find this informationin the
"geometry_columns"tablein thePostGISdatabase,however, this is not possiblefor tableswhich
arecreatedon thefly suchassubselectsandviews.SotheUSING SRID= optionallows thecorrect
SRID to bespecifiedin theDATA definition.

4.7.3. Examples
Letsstartwith a simpleexampleandwork ourwayup.Considerthefollowing Mapserver layer
definition:

LAYER
CONNECTIONTYPE postgis
NAME "roads"
CONNECTION "user=theuser password=thepass dbname=thedb host=theserver"
DATA "the_geom FROM roads"
STATUS ON
TYPE LINE
CLASS
COLOR 0 0 0
END
END

This layerwill displayall theroadgeometriesin theroadstableasblacklines.

Now letssaywewantto show only thehighwaysuntil wegetzoomedin to at leasta1:100000scale- the
next two layerswill acheive this effect:

LAYER
CONNECTION "user=theuser password=thepass dbname=thedb host=theserver"
DATA "the_geom FROM roads"
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MINSCALE 100000
STATUS ON
TYPE LINE
FILTER "road_type = ’highway’"
CLASS
COLOR 0 0 0
END
END

LAYER
CONNECTION "user=theuser password=thepass dbname=thedb host=theserver"
DATA "the_geom FROM roads"
MAXSCALE 100000
STATUS ON
TYPE LINE
CLASSITEM road_type
CLASS
EXPRESSION "highway"
SIZE 2
COLOR 255 0 0
END
CLASS
COLOR 0 0 0
END
END

Thefirst layeris usedwhenthescaleis greaterthan1:100000,anddisplaysonly theroadsof type
"highway" asblacklines.TheFILTER optioncausesonly roadsof type"highway" to bedisplayed.

Thesecondlayeris usedwhenthescaleis lessthan1:100000,andwill displayhighwaysasdouble-thick
redlines,andotherroadsasregularblacklines.

So,we havedoneacoupleof interestingthingsusingonly mapserver functionality, but ourDATA SQL
statementhasremainedsimple.Supposethatthenameof theroadis storedin anothertable(for whatever
reason)andwe needto do a join to getit andlabelour roads.

LAYER
CONNECTION "user=theuser password=thepass dbname=thedb host=theserver"
DATA "the_geom FROM (SELECT roads.oid AS oid, roads.the_geom AS the_geom, road_names.name as name
FROM roads LEFT JOIN road_names ON roads.road_name_id = road_names.road_name_id) AS named_roads
USING UNIQUE oid USING SRID=-1"
MAXSCALE 20000
STATUS ON
TYPE ANNOTATION
LABELITEM name
CLASS
LABEL
ANGLE auto
SIZE 8
COLOR 0 192 0
TYPE truetype
FONT arial
END
END
END

This annotationlayeraddsgreenlabelsto all theroadswhenthescalegetsdown to 1:20000or less.It
alsodemonstrateshow to useanSQL join in aDATA definition.
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4.8. Java Clients (JDBC)
Java clientscanaccessPostGIS"geometry"objectsin thePostgreSQLdatabaseeitherdirectly astext
representationsor usingtheJDBCextensionobjectsbundledwith PostGIS.In orderto usetheextension
objects,the"postgis.jar"file mustbein yourCLASSPATH alongwith the"postgresql.jar"JDBCdriver
package.

import java.sql.*;
import java.util.*;
import java.lang.*;
import org.postgis.*;

public class JavaGIS {
public static void main(String[] args)
{

java.sql.Connection conn;
try
{
/*
* Load the JDBC driver and establish a connection.
*/
Class.forName("org.postgresql.Driver");
String url = "jdbc:postgresql://localhost:5432/database";
conn = DriverManager.getConnection(url, "postgres", "");

/*
* Add the geometry types to the connection. Note that you
* must cast the connection to the pgsql-specific connection * implementation before call-

ing the addDataType() method.
*/

((org.postgresql.Connection)conn).addDataType("geometry","org.postgis.PGgeometry");
((org.postgresql.Connection)conn).addDataType("box3d","org.postgis.PGbox3d");

/*
* Create a statement and execute a select query.
*/
Statement s = conn.createStatement();
ResultSet r = s.executeQuery("select AsText(geom) as geom,id from geomtable");
while( r.next() )
{

/*
* Retrieve the geometry as an object then cast it to the geometry type.
* Print things out.
*/
PGgeometry geom = (PGgeometry)r.getObject(1);
int id = r.getInt(2);

System.out.println("Row " + id + ":");
System.out.println(geom.toString());

}
s.close();
conn.close();

}
catch( Exception e )
{
e.printStackTrace();

}
}

}

The"PGgeometry"objectis a wrapperobjectwhich containsa specifictopologicalgeometryobject
(subclassesof theabstractclass"Geometry")dependingon thetype:Point,LineString,Polygon,
MultiPoint, MultiLineString,MultiPolygon.

23



Chapter 4. Using PostGIS

PGgeometry geom = (PGgeometry)r.getObject(1);
if( geom.getType() = Geometry.POLYGON )
{

Polygon pl = (Polygon)geom.getGeometry();
for( int r = 0; r � pl.numRings(); r++ )
{

LinearRing rng = pl.getRing(r);
System.out.println("Ring: " + r);

for( int p = 0; p � rng.numPoints(); p++ )
{
Point pt = rng.getPoint(p);
System.out.println("Point: " + p);
System.out.println(pt.toString());
}

}
}

TheJavaDocfor theextensionobjectsprovidesa referencefor thevariousdataaccessorfunctionsin the
geometricobjects.

4.9. C Clients (libpq)
...

4.9.1. Text Cursors
...

4.9.2. Binary Cursors
...
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Thefunctionsgivenbelow aretheoneswhicha userof PostGISis likely to need.Thereareother
functionswhich arerequiredsupportfunctionsto thePostGISobjectswhicharenotof useto a general
user.

5.1. OpenGIS Functions

AddGeometryColumn(varchar, varchar, varchar, integer, varchar, integer)

Syntax:AddGeometryColumn(� db_name� , � table_name� , � column_name� , � srid� , � type� ,
� dimension� ). Addsageometrycolumnto anexisting tableof attributes.Thedbname is the
nameof thedatabaseinstance.Thesrid mustbeanintegervaluereferenceto anentryin the
SPATIAL_REF_SYStable.Thetype mustbeanuppercasestringcorrespondingto thegeometry
type,eg, ’POLYGON’ or ’MULTILINESTRING’.

DropGeometryColumn(varchar, varchar, varchar)

Syntax:DropGeometryColumn(� db_name� , � table_name� , � column_name� ). Removea
geometrycolumnfrom aspatialtable.

AsBinary(geometry)

Returnsthegeometryin theOGC"well-known-binary"format,usingtheendianencodingof the
serveronwhich thedatabaseis running.This is usefulin binarycursorsto pull dataout of the
databasewithoutconvertingit to a stringrepresentation.

OGCSPECs2.1.1.1- alsoseeasBinary(� geometry� ,’XDR’) andasBinary(� geometry� ,’NDR’)

Dimension(geometry)

Theinherentdimensionof thisGeometryobject,which mustbelessthanor equalto thecoordinate
dimension.OGCSPECs2.1.1.1- returns0 for points,1 for lines,2 for polygons,andthelargest
dimensionof thecomponentsof a GEOMETRYCOLLECTION.

select dimension(’GEOMETRYCOLLECTION(LINESTRING(1 1,0 0),POINT(0 0)’);
dimension
-------
1

isEmpty(geometry)

Returns1 (TRUE) if this Geometryis theemptygeometry. If true,thenthisGeometryrepresents
theemptypoint set- i.e.GEOMETRYCOLLECTION(EMPTY).

OGCSPECs2.1.1.1
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isSimple(geometry)

Returns1 (TRUE) if this Geometryhasno anomalousgeometricpoints,suchasself intersectionor
self tangency.

Performedby theGEOSmodule

OGCSPECs2.1.1.1

boundary(geometry)

Returnstheclosureof thecombinatorialboundaryof thisGeometry. Thecombinatorialboundaryis
definedasdescribedin section3.12.3.2of theOGCSPEC.Becausetheresultof this functionis a
closure,andhencetopologicallyclosed,theresultingboundarycanberepresentedusing
representationalgeometryprimitivesasdiscussedin theOGCSPEC,section3.12.2.

Performedby theGEOSmodule

OGCSPECs2.1.1.1

equals(geometry)

Returns1 (TRUE) if this Geometryis "spatiallyequal"to anotherGeometry. Usethis for a ’better’
answerthan’=’. equals(’LINESTRING(0 0, 10 10)’,’LINESTRING(0 0, 5 5, 10 10)’) is true.

Performedby theGEOSmodule

OGCSPECs2.1.1.1

disjoint(geometry,geometry)

Returns1 (TRUE) if thisGeometryis "spatiallydisjoint" from anotherGeometry.

Performedby theGEOSmodule

Do notcall with a GeometryCollectionasanargument

NOTE: this is the"allowable"versionthatreturnsa boolean,not aninteger.

OGCSPECs2.1.1.1//s2.1.13.3- a.Relate(b,’FF*FF****’)

intersects(geometry,geometry)

Returns1 (TRUE) if thisGeometry"spatiallyintersects"anotherGeometry.

Performedby theGEOSmodule

Do notcall with a GeometryCollectionasanargument

NOTE: this is the"allowable"versionthatreturnsa boolean,not aninteger.

OGCSPECs2.1.1.1//s2.1.13.3- Intersects(g1,g2 ) – � Not (Disjoint(g1,g2 ))
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touches(geometry,geometry)

Returns1 (TRUE) if thisGeometry"spatiallytouches"anotherGeometry.

Performedby theGEOSmodule

Do notcall with a GeometryCollectionasanargument

NOTE: this is the"allowable"versionthatreturnsa boolean,not aninteger.

OGCSPECs2.1.1.1// s2.1.13.3-a.Touches(b)- � (I(a) intersectionI(b) = {empty set} ) and(a
intersectionb) not empty

crosses(geometry,geometry)

Returns1 (TRUE) if thisGeometry"spatiallycrosses"anotherGeometry.

Performedby theGEOSmodule

Do notcall with a GeometryCollectionasanargument

NOTE: this is the"allowable"versionthatreturnsa boolean,not aninteger.

OGCSPECs2.1.1.1// s2.1.13.3- a.Relate(b,’T*T******’)

within(geometry,geometry)

Returns1 (TRUE) if thisGeometryis "spatiallywithin" anotherGeometry.

Performedby theGEOSmodule

Do notcall with a GeometryCollectionasanargument

NOTE: this is the"allowable"versionthatreturnsa boolean,not aninteger.

OGCSPECs2.1.1.1// s2.1.13.3- a.Relate(b,’T*F**F***’)

overlaps(geometry,geometry)

Returns1 (TRUE) if thisGeometryis "spatiallyoverlapping"anotherGeometry.

Performedby theGEOSmodule

Do notcall with a GeometryCollectionasanargument

NOTE: this is the"allowable"versionthatreturnsa boolean,not aninteger.

OGCSPECs2.1.1.1// s2.1.13.3

contains(geometry,geometry)

Returns1 (TRUE) if thisGeometryis "spatiallycontains"anotherGeometry.

Performedby theGEOSmodule

Do notcall with a GeometryCollectionasanargument

NOTE: this is the"allowable"versionthatreturnsa boolean,not aninteger.
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OGCSPECs2.1.1.1// s2.1.13.3- sameaswithin(geometry,geometry)

intersects(geometry,geometry)

Returns1 (TRUE) if thisGeometryis "spatiallyintersects"anotherGeometry.

Performedby theGEOSmodule

Do notcall with a GeometryCollectionasanargument

NOTE: this is the"allowable"versionthatreturnsa boolean,not aninteger.

OGCSPECs2.1.1.1// s2.1.13.3- NOT disjoint(geometry,geometry)

relate(geometry,geometry, intersectionPatternMatrix)

Returns1 (TRUE) if thisGeometryis spatiallyrelatedto anotherGeometry, by testingfor
intersectionsbetweentheInterior, BoundaryandExteriorof thetwo geometriesasspecifiedby the
valuesin theintersectionPatternMatrix.

Performedby theGEOSmodule

Do notcall with a GeometryCollectionasanargument

NOTE: this is the"allowable"versionthatreturnsa boolean,not aninteger.

OGCSPECs2.1.1.1// s2.1.13.3

relate(geometry,geometry)

returnstheDE-9IM (dimensionallyextendednine-intersectionmatrix)

Performedby theGEOSmodule

Do notcall with a GeometryCollectionasanargument

not in OGCspec,but implied.sees2.1.13.2

buffer(geometry,double)

Returnsa geometrythatrepresentsall pointswhosedistancefrom this Geometryis lessthanor
equalto distance.Calculationsarein theSpatialReferenceSystemof this Geometry.

Performedby theGEOSmodule

Do notcall with a GeometryCollectionasanargument

OGCSPECs2.1.1.1

convexhull(geometry)

Returnsa geometrythatrepresentstheconvex hull of this Geometry.

Performedby theGEOSmodule
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OGCSPECs2.1.1.1

intersection(geometry,geometry)

Returnsa geometrythatrepresentsthepoint setintersectionof this Geometrywith
anotherGeometry.

Performedby theGEOSmodule

Do notcall with a GeometryCollectionasanargument

OGCSPECs2.1.1.1

GeomUnion(geometry,geometry)

Returnsa geometrythatrepresentsthepoint setunionof this Geometrywith anotherGeometry.

Performedby theGEOSmodule

Do notcall with a GeometryCollectionasanargument

NOTE: this is renamedfrom "union" becauseunionis anSQL reservedword

OGCSPECs2.1.1.1

GeomUnion(geometryset)

Returnsa geometrythatrepresentsthepoint setunionof this all Geometriesin givenset.

Performedby theGEOSmodule

Do notcall with a GeometryCollectionin theargumentset

Not explicitly definedin OGCSPEC

memGeomUnion(geometryset)

Sameastheabove,only memory-friendly(useslessmemoryandmoreprocessortime).

difference(geometry,geometry)

Returnsageometrythatrepresentsthepoint setdifferenceof thisGeometrywith anotherGeometry.

Performedby theGEOSmodule

Do notcall with a GeometryCollectionasanargument

OGCSPECs2.1.1.1

difference(geometry,geometry)

Returnsa geometrythatrepresentsthepoint setsymmetricdifferenceof thisGeometrywith
anotherGeometry.

Performedby theGEOSmodule

29



Chapter 5. PostGIS Reference

Do notcall with a GeometryCollectionasanargument

OGCSPECs2.1.1.1

Envelope(geometry)

Returnsa POLYGON representingtheboundingboxof thegeometry.

OGCSPECs2.1.1.1- Theminimumboundingbox for this Geometry, returnedasa Geometry. The
polygonis definedby thecornerpointsof theboundingbox ((MINX, MINY), (MAXX, MINY),
(MAXX, MAXY), (MINX, MAXY), (MINX, MINY)).

NOTE:PostGISwill addaZmin/Zmaxcoordinateaswell.

GeometryType(geometry)

Returnsthetypeof thegeometryasastring.Eg: ’LINESTRING’, ’POLYGON’, ’MULTIPOINT’,
etc.

OGCSPECs2.1.1.1- Returnsthenameof theinstantiablesubtypeof Geometryof which this
Geometryinstanceis a member. Thenameof theinstantiablesubtypeof Geometryis returnedasa
string.

X(geometry)

FindandreturntheX coordinateof thefirst point in thegeometry. ReturnNULL if thereis no point
in thegeometry.

Y(geometry)

FindandreturntheY coordinateof thefirst point in thegeometry. ReturnNULL if thereis no point
in thegeometry.

Z(geometry)

FindandreturntheZ coordinateof thefirst point in thegeometry. ReturnNULL if thereis no point
in thegeometry.

NumPoints(geometry)

Findandreturnthenumberof pointsin thefirst linestringin thegeometry. ReturnNULL if thereis
no linestringin thegeometry.

PointN(geometry,integer)

ReturntheN’th point in thefirst linestringin thegeometry. ReturnNULL if thereis no linestringin
thegeometry.

ExteriorRing(geometry)

Returntheexterior ring of thefirst polygonin thegeometry. ReturnNULL if thereis no polygonin
thegeometry.
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NumInteriorRings(geometry)

Returnthenumberof interior ringsof thefirst polygonin thegeometry. ReturnNULL if thereis no
polygonin thegeometry.

InteriorRingN(geometry,integer)

ReturntheN’th interior ring of thefirst polygonin thegeometry. ReturnNULL if thereis no
polygonin thegeometry.

IsClosed(geometry)

Returnstrueof thegeometrystartandendpointsarecoincident.

IsRing(geometry)

Returns1 (TRUE) if thisCurve is closed(StartPoint( ) = EndPoint( )) andthisCurve is simple
(doesnot passthroughthesamepoint morethanonce).

performedby GEOS

OGCspec2.1.5.1

NumGeometries(geometry)

If geometryis aGEOMETRYCOLLECTION (or MULTI*) returnthenumberof geometries,
otherwisereturnNULL.

GeometryN(geometry,int)

ReturntheN’th geometryif thegeometryis a GEOMETRYCOLLECTION, MULTIPOINT,
MULTILINESTRING or MULTIPOLYGON. Otherwise,returnNULL.

0 is 1stgeometry

Distance(geometry,geometry)

Returnthecartesiandistancebetweentwo geometriesin projectedunits.

AsText(geometry)

ReturntheWell-Known Text representationof thegeometry. For example:POLYGON(00,01,11,1
0,00)

OGCSPECs2.1.1.1

SRID(geometry)

ReturnstheintegerSRIDnumberof thespatialreferencesystemof thegeometry.

OGCSPECs2.1.1.1

31



Chapter 5. PostGIS Reference

GeometryFromText(varchar, integer)

Syntax:GeometryFromText( � geometry� , � SRID� ) Converta Well-Known Text representationof
a geometryinto a geometryobject.

GeomFromText(varchar, integer)

As above.A synonym for GeometryFromText.

SetSRID(geometry)

SettheSRID on a geometryto a particularintegervalue.Usefulin constructingboundingboxesfor
queries.

EndPoint(geometry)

Returnsthelastpointof thegeometryasa point.

StartPoint(geometry)

Returnsthefirst point of thegeometryasa point.

Centroid(geometry)

Returnsthecentroidof thegeometryasapoint.

Computationwill bemoreaccurateif performedby theGEOSmodule(enabledat compiletime).

5.2. Other Functions

A & � B

The"& � " operatorreturnstrueif A’sboundingboxoverlapsor is to theleft of B’sboundingbox.

A & � B

The"& � " operatorreturnstrueif A’sboundingboxoverlapsor is to theright of B’s boundingbox.

A ��� B

The" ��� " operatorreturnstrueif A’sboundingbox is strictly to theleft of B’sboundingbox.

A ��� B

The" ��� " operatorreturnstrueif A’sboundingbox is strictly to theright of B’sboundingbox.

A ~= B

The"~=" operatoris the"sameas"operator. It testsactualgeometricequalityof two features.Soif
A andB arethesamefeature,vertex-by-vertex, theoperatorreturnstrue.

A @ B

The"@" operatorreturnstrueif A’sboundingbox is completelycontainedby B’sboundingbox.
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A ~ B

The"~" operatorreturnstrueif A’sboundingboxcompletelycontainsB’s boundingbox.

A && B

The"&&" operatoris the"overlaps"operator. If A’sboundingbouxoverlapsB’s boundingbox the
operatorreturnstrue.

area2d(geometry)

Returnstheareaof thegeometryif it is apolygonor multi-polygon.

area(geometry)

Returnstheareaof thegeometryif it is apolygonor multi-polygon.(sameas
area2(� polygon|multipolygon� )

asbinary(geometry,’NDR’)

Returnsthegeometryin theOGC"well-known-binary"format,usinglittle-endianencoding.This is
usefulin binarycursorsto pull dataout of thedatabasewithoutconvertingit to astring
representation.

isvalid(geometry)

returnstrueif this geometryis valid.

asbinary(geometry,’XDR’)

Returnsthegeometryin theOGC"well-known-binary"format,usingbig-endianencoding.This is
usefulin binarycursorsto pull dataout of thedatabasewithoutconvertingit to astring
representation.

GeomFromText(text,[ � srid� ])

MakesaGeometryfrom WKT with thegivenSRID. If SRID is not give, it defaultsto -1.

OGCSPEC3.2.6.2- optionSRID is from theconformancesuite

GeometryFromText(text,[ � srid� ])

MakesaGeometryfrom WKT with thegivenSRID. If SRID is not give, it defaultsto -1.

OGCSPEC3.2.6.2- optionSRID is from theconformancesuite

PointFromText(text,[ � srid� ])

MakesaGeometryfrom WKT with thegivenSRID. If SRID is not give, it defaultsto -1.

OGCSPEC3.2.6.2- optionSRID is from theconformancesuite

Throwsanerrorif theWKT is not a Point
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LineFromText(text,[ � srid� ])

MakesaGeometryfrom WKT with thegivenSRID. If SRID is not give, it defaultsto -1.

OGCSPEC3.2.6.2- optionSRID is from theconformancesuite

Throwsanerrorif theWKT is not a Line

LinestringFromText(text,[ � srid� ])

MakesaGeometryfrom WKT with thegivenSRID. If SRID is not give, it defaultsto -1.

from theconformancesuite

Throwsanerrorif theWKT is not a Line

PolyFromText(text,[ � srid� ])

MakesaGeometryfrom WKT with thegivenSRID. If SRID is not give, it defaultsto -1.

OGCSPEC3.2.6.2- optionSRID is from theconformancesuite

Throwsanerrorif theWKT is not a Polygon

PolygonFromText(text,[ � srid� ])

MakesaGeometryfrom WKT with thegivenSRID. If SRID is not give, it defaultsto -1.

from theconformancesuite

Throwsanerrorif theWKT is not a Polygon

MPointFromText(text,[ � srid� ])

MakesaGeometryfrom WKT with thegivenSRID. If SRID is not give, it defaultsto -1.

OGCSPEC3.2.6.2- optionSRID is from theconformancesuite

Throwsanerrorif theWKT is not a MULTIPOINT

MLineFromText(text,[ � srid� ])

MakesaGeometryfrom WKT with thegivenSRID. If SRID is not give, it defaultsto -1.

OGCSPEC3.2.6.2- optionSRID is from theconformancesuite

Throwsanerrorif theWKT is not a MULTILINESTRING

MPolyFromText(text,[ � srid� ])

MakesaGeometryfrom WKT with thegivenSRID. If SRID is not give, it defaultsto -1.

OGCSPEC3.2.6.2- optionSRID is from theconformancesuite
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Throwsanerrorif theWKT is not a MULTIPOLYGON

GeomCollFromText(text,[ � srid� ])

MakesaGeometryfrom WKT with thegivenSRID. If SRID is not give, it defaultsto -1.

OGCSPEC3.2.6.2- optionSRID is from theconformancesuite

Throwsanerrorif theWKT is not a GEOMETRYCOLLECTION

GeomFromWKB(text,[ � srid� ])

MakesaGeometryfrom WKB with thegivenSRID. If SRID is not give, it defaultsto -1.

OGCSPEC3.2.6.2- optionSRID is from theconformancesuite

GeometryFromWKB(text,[ � srid� ])

MakesaGeometryfrom WKB with thegivenSRID. If SRID is not give, it defaultsto -1.

OGCSPEC3.2.6.2- optionSRID is from theconformancesuite

PointFromWKB(text,[ � srid� ])

MakesaGeometryfrom WKB with thegivenSRID. If SRID is not give, it defaultsto -1.

OGCSPEC3.2.6.2- optionSRID is from theconformancesuite

throwsanerrorif WKB is not a POINT

LineFromWKB(text,[ � srid� ])

MakesaGeometryfrom WKB with thegivenSRID. If SRID is not give, it defaultsto -1.

OGCSPEC3.2.6.2- optionSRID is from theconformancesuite

throwsanerrorif WKB is not a LINESTRING

LinestringFromWKB(text,[ � srid� ])

MakesaGeometryfrom WKB with thegivenSRID. If SRID is not give, it defaultsto -1.

from theconformancesuite

throwsanerrorif WKB is not a LINESTRING

PolyFromWKB(text,[ � srid� ])

MakesaGeometryfrom WKB with thegivenSRID. If SRID is not give, it defaultsto -1.

OGCSPEC3.2.6.2- optionSRID is from theconformancesuite
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throwsanerrorif WKB is not a POLYGON

PolygonFromWKB(text,[ � srid� ])

MakesaGeometryfrom WKB with thegivenSRID. If SRID is not give, it defaultsto -1.

from theconformancesuite

throwsanerrorif WKB is not a POLYGON

MPointFromWKB(text,[ � srid� ])

MakesaGeometryfrom WKB with thegivenSRID. If SRID is not give, it defaultsto -1.

OGCSPEC3.2.6.2- optionSRID is from theconformancesuite

throwsanerrorif WKB is not a MULTIPOINT

MLineFromWKB(text,[ � srid� ])

MakesaGeometryfrom WKB with thegivenSRID. If SRID is not give, it defaultsto -1.

OGCSPEC3.2.6.2- optionSRID is from theconformancesuite

throwsanerrorif WKB is not a MULTILINESTRING

MPolyFromWKB(text,[ � srid� ])

MakesaGeometryfrom WKB with thegivenSRID. If SRID is not give, it defaultsto -1.

OGCSPEC3.2.6.2- optionSRID is from theconformancesuite

throwsanerrorif WKB is not a MULTIPOLYGON

GeomCollFromWKB(text,[ � srid� ])

MakesaGeometryfrom WKB with thegivenSRID. If SRID is not give, it defaultsto -1.

OGCSPEC3.2.6.2- optionSRID is from theconformancesuite

throwsanerrorif WKB is not a GEOMETRYCOLLECTION

PointOnSurface(geometry)

Returna Pointguaranteedto lie on thesurface

ImplementedusingGEOS

OGCSPEC3.2.14.2and3.2.18.2-
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box3d(geometry)

Returnsa BOX3D representingthemaximumextentsof thegeometry.

collect(geometryset)

This functionreturnsa GEOMETRYCOLLECTION objectfrom asetof geometries.Thecollect()
functionis an"aggregate"functionin theterminologyof PostgreSQL.Thatmeansthatit operators
on lists of data,in thesameway thesum()andmean()functionsdo.For example,"SELECT
COLLECT(GEOM)FROM GEOMTABLE GROUPBY ATTRCOLUMN" will returnaseparate
GEOMETRYCOLLECTION for eachdistinctvalueof ATTRCOLUMN.

mem_collect(geometryset)

This doesthethesameof collect(geometry),only morememory-friendly(useslessmemoryand
moreprocessortime).

distance_spheroid(point,point,spheroid)

Returnslineardistancebetweentwo lat/lonpointsgivena particularspheroid.Seetheexplanation
of spheroidsgivenfor length_spheroid(). Currentlyonly implementedfor points.

extent(geometryset)

Theextent()functionis an"aggregate"functionin theterminologyof PostgreSQL.Thatmeansthat
it operatorson listsof data,in thesameway thesum()andmean()functionsdo.For example,
"SELECTEXTENT(GEOM)FROM GEOMTABLE" will returna BOX3D giving themaximum
extendof all featuresin thetable.Similarly, "SELECTEXTENT(GEOM)FROM GEOMTABLE
GROUPBY CATEGORY" will returnoneextentresultfor eachcategory.

find_srid(varchar,varchar,varchar)

Thesyntaxis find_srid(� db/schema� , � table� , � column� ) andthefunctionreturnstheinteger
SRID of thespecifiedcolumnby searchingthroughtheGEOMETRY_COLUMNStable.If the
geometrycolumnhasnot beenproperlyaddedwith theAddGeometryColumns()function,this
functionwill not work either.

force_collection(geometry)

Convertsthegeometryinto aGEOMETRYCOLLECTION. This is usefulfor simplifying theWKB
representation.

force_2d(geometry)

Forcesthegeometriesinto a "2-dimensionalmode"sothatall outputrepresentationswill only have
theX andY coordinates.This is usefulfor forceOGC-compliantoutput(sinceOGConly specifies
2-D geometries).

force_3d(geometry)

Forcesthegeometriesinto a "3-dimensionalmode"sothatall outputrepresentationswill havethe
X, Y andZ coordinates.

length2d(geometry)

Returnsthe2-dimensionallengthof thegeometryif it is a linestringor multi-linestring.
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length(geometry)

Thelengthof this Curve in its associatedspatialreference.

synonym for length2d()

OGCSPEC2.1.5.1

length3d(geometry)

Returnsthe3-dimensionallengthof thegeometryif it is a linestringor multi-linestring.

length_spheroid(geometry,spheroid)

Calculatesthelengthof of a geometryon anelipsoid.This is usefulif thecoordinatesof the
geometryarein latitude/longitudeanda lengthis desiredwithout reprojection.Theelipsoidis a
separatedatabasetypeandcanbeconstructedasfollows:

SPHEROID[ � NAME � , � SEMI-MAJORAXIS � , � INVERSEFLATTENING � ]

Eg:

SPHEROID["GRS_1980",6378137,298.257222101]

An examplecalculationmight look like this:

SELECT
length_spheroid(
geometry_column,
’SPHEROID["GRS_1980",6378137,298.257222101]’
)
FROM geometry_table;

length3d_spheroid(geometry,spheroid)

Calculatesthelengthof of a geometryon anelipsoid,takingtheelevationinto account.This is just
like length_spheroidexceptverticalcoordinates(expressedin thesameunitsasthespheroidaxes)
areusedto calculatetheextradistanceverticaldisplacementadds.

max_distance(linestring,linestring)

Returnsthelargestdistancebetweentwo line strings.

mem_size(geometry)

Returnstheamountof space(in bytes)thegeometrytakes.

npoints(geometry)

Returnsthenumberof pointsin thegeometry.

nrings(geometry)

If thegeometryis a polygonor multi-polygonreturnsthenumberof rings.
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numb_sub_objects(geometry)

Returnsthenumberof objectsstoredin thegeometry. This is usefulfor MULTI-geometriesand
GEOMETRYCOLLECTIONs.

perimeter2d(geometry)

Returnsthe2-dimensionalperimeterof thegeometry, if it is apolygonor multi-polygon.

perimeter3d(geometry)

Returnsthe3-dimensionalperimeterof thegeometry, if it is apolygonor multi-polygon.

point_inside_circle(geometry,float,float,float)

Thesyntaxfor this functionsis
point_inside_circle(� geometry� , � circle_center_x � , � circle_center_y � , � radius� ). Returnsthe
trueif thegeometryis a pointandis insidethecircle.Returnsfalseotherwise.

postgis_version()

Returnstheversionnumberof thePostGISfunctionsinstalledin thisdatabase.

summary(geometry)

Returnsa text summaryof thecontentsof thegeometry.

transform(geometry,integer)

Returnsa new geometrywith its coordinatestransformedto theSRID referencedby theinteger
parameter. ThedestinationSRID mustexist in theSPATIAL_REF_SYStable.

translate(geometry,float8,float8,float8)

Translatesthegeometryto a new locationusingthenumericparametersasoffsets.Ie:
translate(geom,X,Y,Z).

xmin(box3d)ymin(box3d)zmin(box3d)

Returnstherequestedminimaof aboundingbox.

xmax(box3d)ymax(box3d)zmax(box3d)

Returnstherequestedmaximaof aboundingbox.

simplify(geometry, tolerance)

Returnsa "simplified" versionof thegivengeometryusingtheDouglas-Peukeralgorithm.Will
actuallydo somethingonly with (multi)linesand(multi)polygonsbut youcansafelycall it with any
kind of geometry. Sincesimplificationoccurson a object-by-objectbasisyou canalsofeeda
GeometryCollectionto this function.Notethatreturnedgeometrymight looseits simplicity (see
isSimple)
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