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XX KEnrmX PostGIS XIH Nk 7 HXANNKNX, i RE#ENE, kX edisl

e Aiven
e Arrival 3D

* Associazione Italiana per I'Informazione Geografica Libera (GFOSS.it)

* AusVet

* Avencia

* Azavea

¢ Boundless

¢ Cadcorp

e Camptocamp
* Carto

* Crunchy Data



https://aiven.io
https://arrival3d.com
http://gfoss.it
https://www.ausvet.com.au
https://www.azavea.com
https://www.boundlessgeo.com
https://www.cadcorp.com
https://www.camptocamp.com
https://carto.com
https://www.crunchydata.com
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City of Boston (DND)

City of Helsinki

Clever Elephant Solutions

Cooperativa Alveo

Deimos Space

Faunalia

Geographic Data BC

HighGo

Hunter Systems Group

INIA-CSIC

ISciences, LLC

Kontur

Lidwala Consulting Engineers

LISAsoft

Logical Tracking & Tracing International AG
Maponics

Michigan Tech Research Institute

Natural Resources Canada

Norwegian Forest and Landscape Institute
Norwegian Institute of Bioeconomy Research (NIBIO)
0OSGeo

Oslandia

Palantir Technologies

Paragon Corporation

R3 GIS

Refractions Research

Regione Toscana - SITA

Safe Software

Sirius Corporation plc

Stadt Uster

UC Davis Center for Vectorborne Diseases
Université Laval

U.S. Department of State (HIU)

Zonar Systems

NZEX MR BN T M E RN hagm AN, MEErhge ] DR R A SR HRN, & TEXEKXIX
X — e shre s —XoRe. BN RATRN SN —/NE D, I BA KA A/XHEK, Xt

A Xe A Z A TR, AREXEADREA L, I AKX Z HAlA

#XAER] PostGIS #IXN, XA LAELRINXNE,
PostGIS 2.0.0 @& XXX RIS — MR, TXHEH T PledgeBank, M XX 1 XS X,

postgistopology-f 10 f:X B AENX 17 250 £k XE"toTopoGeometry” BEIE NN 2.0.0 FiA
iR, M—HKXEXXKX,
postgis64windows- kX 20 X B ABNX 7 100 255, HMEFE Windows Efi#ik PostGIS 64
PMXN AR TE, K—EHXEXXX.

DB, DA AR



https://www.boston.gov
https://www.hel.fi
https://blog.cleverelephant.ca
https://www.alveo.coop
http://www.elecnor-deimos.com
https://www.faunalia.eu
https://gov.bc.ca
https://www.highgo.ca
https://pti-agriambio.csic.es
https://www.isciences.com
https://www.kontur.io
https://www.lidwala.com
https://www.jirotech.com
http://www.mtri.org
https://www.nrcan.gc.ca
https://www.nibio.no/
https://www.osgeo.org
https://oslandia.com
https://www.palantir.com
https://www.paragoncorporation.com
https://www.r3-gis.com
http://www.refractions.net
https://www.regione.toscana.it
https://www.safe.com
http://www.uster.ch
https://www.ucdavis.edu
https://www.ulaval.ca
https://hiu.state.gov
https://www.zonarsystems.com
https://lists.osgeo.org/mailman/listinfo/postgis-users
http://www.pledgebank.com
http://www.pledgebank.com/postgistopology
http://www.pledgebank.com/postgis64windows
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T LXK GEOS)L#/EX

GDALMERZ2 XS X T 3 B PostGIS 2 d15] AKRE 2 XMEThEE, AN, GDAL i3 £f PostGIS Ffr
TR XXX GDAL XH.

PROJH#IX #5%

HIEEFRINXEER R, PostGIS ArkXIMXR KM PostgreSQL, PostGIS M i il & iH PER KRR EEET
PostgreSQL fefitryrf XM, XAMNXNXNXE#., GIST &5l Ak FEE SQL LIk,



https://libgeos.org
https://gdal.org
https://www.proj4.org
http://www.postgresql.org
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Chapter 2

PostGIS &t

A= KL% PostGIS FrdEAE X,

2.1 XisEhA

A IR B rhr, XA 5 AKX

tar -xvzf postgis-3.6.0dev.tar.gz
cd postgis-3.6.0dev

./configure

make

make install

2% PostGIS J&, BEFEEMHFSNEIENAH (Section 3.3) #/-X'E (Section 3.4),

2.2 MERXNXNXFZE

Note
NEXZ 1 ERNXE S E PostgreSQL/PostGIS MIXIXES, EXZERT, RAEYUERERIDANMA
) HETEXEHBXXEXFBENXNX.

Nttt ANIERA—HMXNE, MREEEXK Windows SiEAMRERNNXTXN, KeTbifEPostGIS ANNIX
f8FaEPostGIS FFIX Wikish 3 EIE XX B9EE B,
AILATE PostGIS XX B Rk EIX %12 F =X MPostGIS XX EaFIF
MRMEE Windows FX, EaLL@NX Stackbuilder 2% PostGIS Windows F Xt S XEXEMIRA, &K
NNXAEFEFAWWindows XX tkrA, BEERANE—R, HBEES AXXBFXIEXEXNKE, 1R
AT LE A X AKX EEXITHH PostGIS X%

PostGIS #%X & PostgreSQL IRXMIXE, PostGIS3.6.0dev FE5¢# ) PostgreSQL RN #HXINXNTXN, 1)
A[LATE PostgreSQL 12 - 17 2 XX, AXFEHIAMK PostgreSQL,

IR R 2% PostgreSQL, X% PostgreSQL Z2%&fem, ‘EALT https://www.postgresql.org .



https://trac.osgeo.org/postgis/wiki/UsersWikiInstall
https://trac.osgeo.org/postgis/wiki/UsersWikiInstall
http://trac.osgeo.org/postgis/wiki/DevWikiMain
https://trac.osgeo.org/postgis/wiki/UsersWikiPackages
https://postgis.net/windows_downloads
https://postgis.net/windows_downloads
https://www.postgresql.org
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Note
¢ XTF GEOS Ihée, HiEK%E PostgresQL X, EAIEEEE T PostgreSQL XXX EZHEIX A C++ X =

Nﬁd LDFLAGS=-1stdc++ ./configure [YOUR OPTIONS HERE]

NREAERAXIEAREEXREMNER C++ ZEN—MXEAZE, NRMEBFFEROXNX (Hlm, Fik
EAXNEXEHIXX), XXX EE, Y28, KEEEEHFMXNXNXIRE PostgreSQL,

T—4 2t PostGIS JRECEMNXNX, XEZX Linux AXNXER, Ai&EHT Windows 5 Mac,

2.2.1 XEGR/NX

M T AL https://postgis.net/stuff/postgis-3.6.0dev.tar.gz XEEMA X FIFERY

wget https://postgis.net/stuff/postgis-3.6.0dev.tar.gz
tar -xvzf postgis-3.6.0dev.tar.gz
cd postgis-3.6.0dev

XRFAE Y G TAEEH X ep X — 44X postgis-3.6.0dev IEKX,

## Mgit Z£XX https://git.osgeo.org/gitea/postgis/postgis/ HXEE,
git clone https://git.osgeo.org/gitea/postgis/postgis.git postgis
cd postgis

sh autogen.sh

YIXFH XM postgis HXEBAXN %%,

./configure

2.2.2 REEK

XA PostGIS, AdEE .
A file s>

* PostgreSQL12 - 16,7 H 568 %% Postgre SQL (‘A FEAX # XIX)). PostgreSQL nf Mhttps://www.postgresqgl.org
DX HY,
XX https://trac.osgeo.org/postgis/wiki/UsersWikiPostgreSQLPostGIS w152 % PosgreSQL/Post-
GIS F1 PostGIS/GEOS ik

« GNU C XX (gcc), HAth—2 ANSI C XX %t mf LA XX PostGIS, {H{#ifHgcc XXX XXX X X%
P1a%

+ GNU Make (gmake or make), XTX% %KX, GNU make /& make MERXA, @EXNX Hmake -v XXk
A, HAARKImake AIHELIEERNXH PostGIS Makefile,

e Proj E# X, FENXH 6.1 i¥E mKA, Proj XH T £ PostGIS i #2{k As X & # 5 X K¢, Proj Al A
Mhttps://proj.org/ FX.

e GEOS JUf[X], hiA 3.8.0 siiE @A, HNX 170 FIFHATE FHV KRR, TEMH GEOS 3.12+, &R B
MELTFX$ FX GEOS : https://libgeos.org .

e LibXML2, 2.5.x 8% & hA, Hil, KABKE (ST GeomFromGML 1 ST GeomFromKML) {#f LibXML2,
f&ALAM https://gitlab.gnome.org/GNOME/libxml2/-/releases FX LibXML2,



https://postgis.net/stuff/postgis-3.6.0dev.tar.gz
https://git-scm.com/
https://git.osgeo.org/gitea/postgis/postgis/
https://www.postgresql.org
https://trac.osgeo.org/postgis/wiki/UsersWikiPostgreSQLPostGIS
https://proj.org/
https://libgeos.org/
https://gitlab.gnome.org/GNOME/libxml2/-/releases
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¢ JSON-C 0.9 s ¥ @k AR, JSON-C Hii A F# ST GeomFromGeoJson X A GeoJSON, JSON-C #] M
https://github.com/json-c/json-c/releases/ R,

* GDAL, version 3+ is preferred. This is required for raster support. https://gdal.org/download.html.

o Zffif] PostgreSQLA+JIT X7 XX, 7% LLVM A 6 s @A, XS https://trac.osgeo.org/postgis/-
ticket/4125,

A

* GDAL (XaX) XM XX S i Do AR, XN RXEEZERRXNKESF, 4 Section 3.2

SZIEO
* GTK (% GTK+2.0, 2.8+), H XX shp2pgsql-gui, —4 shapefile loader, ‘EA7 T http://www.gtk.org/

o

* SFCGAL, 1.4.1 or higher is required and 1.5.0+ is needed to be able to use all functionality. SFC-
GAL can be used to provide additional 2D and 3D advanced analysis functions to PostGIS cf Chap-
ter 8. And also allow to use SFCGAL rather than GEOS for some 2D functions provided by both
backends (like ST Intersection or ST Area, for instance). A PostgreSQL configuration variable
postgis.backend allow end user to control which backend he want to use if SFCGAL is installed
(GEOS by default). Nota: SFCGAL 1.2 require at least CGAL 4.3 and Boost 1.54 (cf: https://sfcgal.org)
https://gitlab.com/sfcgal/SFCGAL/.

o %7 Section 12.1, #&NXFE% PCREttp://www.pcre.org GE% 234 nix X 1), XNX% PCRE X5,
MENXNXE Section 12.1 , #i#, HEBAREMNXAM. --with-pcre-dir=/path/to/pcre.

o ZXH ST AsMVT, &% ProtoBuf-C X (X47X) #1 ProtoC-C XIX# (X#(X), ZXX protobuf-c
EMfRAKINA, %% pkg-config, ZXprotobuf-c, ERX1EH T, PostGIS {#H Wagyu H#ENX G MVT £ X,
HFEE C++11 XX, f#if CXXFLAGS f#i % H T PostgreSQL Z2E Mk R XX #4015 B F 1 Ih AE H- ok
H GEOS, X{EhlEHXEE e, --without-wagyu,

e CUnit (CUnit), XERINXNXNXATEZER, http:/cunit.sourceforge.net/

» DocBook (xsltproc) X k4%, Docbook A Mhttp://www.docbook.org/ XHL,

» DBLatex (dblatex) FFZ LA PDF M AN Y, ‘EA7 T http://dblatex.sourceforge.net/ .
» ImageMagick (convert) ARy X E, BN Fhttp:/www.imagemagick.org/ .

2.2.3 XEiRE

5 R%Z¥ Linux Z%—K, H—FRAEK—MFHFXEERXK Makefile, X2 shell JHIATE R
./configure

IMRAIRBATAT S, thdn 0 B XX EAE R K X PostGIS AN M FEHNX AN, /configure & —FH X
WIRRE, (HEHZ -8, DBHATEI XA E XA wZ K X s FE T

RFIERNR 7 HEASE - B8y, XEA --help 2 --help=short 2%,

--with-library-minor-version M PostGIS 3.0 JF#h, BRIXIAE m) X SOOI A FRRF VR B R ARV X ST 44 1 —
w5y, XEEA PostGIS 3 X#IFLA postgis-3 XE., XXMENX T pg upgrade HA S, B2
HREAE R X 25 222 — AN IROR I PostGIS 3 %41, BEXECCFEMIHATX (SFERZERA) « Fl4l postgis-3.0
T S TR0 2 R i i X 4 v,

- -prefix=PREFIX {5 Z %% PostGIS Xl SQL AN E, BXEM T, EdF5XNXEIH PostgreSQL %%
L EAH



https://github.com/json-c/json-c/releases
https://gdal.org/download.html
https://trac.osgeo.org/postgis/ticket/4125
https://trac.osgeo.org/postgis/ticket/4125
http://www.gtk.org/
https://sfcgal.org
https://gitlab.com/sfcgal/SFCGAL/
http://www.pcre.org
https://github.com/protobuf-c/protobuf-c
http://cunit.sourceforge.net/
http://www.docbook.org/
http://dblatex.sourceforge.net/
http://www.imagemagick.org/
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< ] » Caution
kMU EXEF, RAELE 7 PostgreSQL Wi B, Ax XXM ER X&KX
http://trac.osgeo.org/postgis/ticket/635 ,

--with-pgconfig=FILE PostgreSQL & —/1 %X pg_config HX MR, f# PostGIS %NXEAENXENAL Post-
greSQL Z#HNK, #Hk2 (--with-pgconfig=/path/to/pg_config) A/ LAF-X5E PostGIS HIFF
& PostgreSQL 2% HIX,

--with-gdalconfig=FILE GDAL @/ MK, XK ZF; gdal-config FrFEMIIAE, DA A2 a8 X
%] GDAL #HNX., f#ifitz4 (--with-gdalconfig=/path/to/gdal-config) FX#5& PostGIS FX X
HMXEMRE GDAL 225 HKX,

--with-geosconfig=FILE {EX—MEAKJLMX, GEOS A~/ 4K geos-config MNXHFET, TN
XX ENX 223 GEOS, f#ifHit24 (--with-geosconfig=/path/to/geos-config) T-X 5%
T PostGIS X E GEOS M HKX,

--with-xml2config=FILE LibXML 247 GeomFromKML/GML XFEFr &K, W@E T, 0825
libxml, ‘ERFE R, (HA1R %A s AR R E R, S8R i — MREEM xm12- config Bl o, DAH
NN 2efe ezl LibXML 2% H K, AN N2 (>--with-xml2config=/path/to/xml2-config)
HKFNFEE PostGIS RN E LibXML %%,

--with-projdir=DIR Proj /& PostGIS & A nf DH#: XK, i k2% (--with-projdir=/path/to/projdir)
FXHEEZEHT PostGIS XEMHKE Proj MZ 2 HNX,

--with-libiconv=DIR iconv 2z H X,

--with-jsondir=DIR JSON-C & MIT X JSON X, & PostGIS ST GeomFromJSON ff & %K), fifi]
24 (--with-jsondir=/path/to/jsondir) FX+EEZH T PostGIS NEME JSON-C L HKX,

--with-pcredir=DIR PCRE /& address standardizer X/EFr7EH BSD XAy Perl F7A EX RN AN, £
23 (--with-pcredir=/path/to/pcredir) FX#5E PostGIS XA RE PCRE 2% HKX,

--with-gui XIXEHEX A GUI (F%E GTK+2.0), HZH X shp2pgsql X —# X shp2pgsql-gui X TE
FAX S,

--without-raster 7£¥%GNXKIIEEME M T X7 XK,

--without-topology 7&i% AL FeIHN FXTXNX., #HhirfEkATa XK NXE 2 E postgis-3.6.0dev X H1[X
R, N A XX,

--with-gettext=no BAXIEW T, XX gettext H-HENXFTXNX, (HanREXBNXE R KHFHARHEAXN T
X177, Xt AR E, Mk aeradE T AR X XR G, X Mhttp://trac.osgeo.org/postgis/-
ticket/748, Ei& : XXMIHREARWERKZ YitE, EMHT GUI X & H s s/ XX EhaE, XEsber
AKX, XFXNXNXE,

--with-sfcgal=PATH BXIEM T, WIREALIIFF, PostGIS ¥ AR&%% sfcgal SiHF, PATH 22— ATXIZHL,
ffg5E sfcgal-config X PATH,

--without-phony-revision £:ff] postgis revision.h E# MUILE Git XX #2411 HEAD,

Note
Mottt SIRBMADIZZDIN IR PostGIS, DSEDI4TLLTRIZ
./autogen.sh
LA EREERA, XAFBEENX PostGIS &%,
INRENXEN PostGIS fEXEF 4, KEFH./autogen.sh, EX BEENXEMK,



http://trac.osgeo.org/postgis/ticket/635
http://oss.metaparadigm.com/json-c/
http://www.pcre.org/
http://trac.osgeo.org/postgis/ticket/748
http://trac.osgeo.org/postgis/ticket/748
https://trac.osgeo.org/postgis/wiki/CodeRepository
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2.2.4 X

4% Makefile 5, X PostGIS #tf& X174 —NXNXX
make
MEAEN N RE —17EE] “PostGIS was built successfully. Ready to install.”, X&ERET5EHK

M PostGIS v1.4.0 JF4A, Fﬁﬁ B A M STRS AR i i X, ﬁﬂ%"]’?ﬁ*ﬁﬁliHﬂﬁh{Ilzlfﬂﬂ z2 X #c s X
i, XIX17% 28 docbook 4y, postgis comments.sql flH A3 X S raster comments.sql. topol-
ogy_comments.sql HITATE doc XX tar.gz 1, EIELAIEM tar @rfess, NERNTEN, EXas
£ CREATE EXTENSION %%,

make comments

B RAE PostGIS 2.0 15| A, 4 BGE A2 E AKX HTML XEX, 4 E =X A, xsltproc 241,
Rk 4 XA, topology cheatsheet.html,tiger geocoder cheatsheet.html,raster cheatsheet.
html, postgis cheatsheet.html

XX HTML #l PDF A ] BA/EPostGIS / PostgreSQL 2% 45 itk 2]

make cheatsheets

2.2.5 XEMIE PostGIS XE

MR E PostgreSQL 9.1 sisE Mg, XaxH XX H %% PostGIS XIE.

AR SIS AE DDA, DX DX S DA B A R, DX 2 SR AR 22 SR T D DX Y, At T AT X 224
make comments

AR MAFRE SO, DH A — Sy X X, R e AR X

MEAEXKNX PostgreSQL 9.1 K47 X, X7 make Ze2EXFEd B XINKENE, AHEFE, A MKIESHXAE
B, sCERIEEEAAEN A RK g E 2 X s,

cd extensions

cd postgis

make clean

make

export PGUSER=postgres #overwrite psql variables
make check #to test before install

make install

# to test extensions

make check RUNTESTFLAGS=--extension

¢ Note
N make check {&f psql EX1TXNX, FFEMH psql XEXEZE, &ANTHETFEZENE PGUSER . PGPORT
# PGHOST, &%&psql KiENXE

T X R X anfar, X SCHAER — AR PostGIS figaXAHR, R E %% PostGIS — Xl 4, 5t rl LORF X
SR M — AR R X A R X — D R X,

ISR AEARAE S TR DA 1] R DO IR X o | T DX 22 X e, 7 S0 XU S X R DL S & il 21 PostgreSQL
245 PostgreSQL/share/extension XX H# X PostGIS Arag i — XK et (AR X g EXEAENX).,

o RS RREF R, FlUELENNXERA (WREEE) . postgis.controlpostgis topology.
control,



http://www.postgis.us/study_guides
https://www.postgresql.org/docs/current/libpq-envars.html
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o FAXREAM [sql XX T A S, Mk, X EHI2] PostgreSQL =/M XXX, extensions/
postgis/sql/*.sql, extensions/postgis topology/sql/*.sql

X —4 5, RXNXE PgAdmin> H1%&%] postgis. postgis topology fEXIAIHIXE,

A psql, XA BAXFLA T XXX X E A 22X g

SELECT name, default version,installed version
FROM pg available extensions WHERE name LIKE 'postgis%' or name LIKE 'address%';

name | default version | installed version
______________________________ o ocoocoocooocoooooooothc oo Do D oD OO0 O Do 00O o
address standardizer | 3.6.0dev | 3.6.0dev
address standardizer data us | 3.6.0dev | 3.6.0dev
postgis | 3.6.0dev | 3.6.0dev
postgis raster | 3.6.0dev | 3.6.0dev
postgis sfcgal | 3.6.0dev |
postgis tiger geocoder | 3.6.0dev | 3.6.0dev
postgis topology | 3.6.0dev |

(6 rows)

WIRAEAEX X BHRX b2t 7 XERF, B091/E installed version FIEZIEE K, 15 EEA KEUEMAIX
X, Xk AR e B AR 2% postgis XE, PgAdmin IIT 1.144 XPFAERHRE XXX 82 X 1 X R i 43
RAMGER, &2 alXEXAaNXNKNXX A XX,

MEEEESONXE, XrLAM#HEH pgAdmin XE#Z O 8GEX XL T SQL % PostGIS X &% % 2|FrX&#HEX -

CREATE EXTENSION postgis;

CREATE EXTENSION postgis raster;

CREATE EXTENSION postgis sfcgal;

CREATE EXTENSION fuzzystrmatch; --needed for postgis tiger geocoder
--optional used by postgis tiger geocoder, or can be used standalone
CREATE EXTENSION address standardizer;

CREATE EXTENSION address standardizer data us;

CREATE EXTENSION postgis tiger geocoder;

CREATE EXTENSION postgis topology;

& psql -, ARATEAE A BA R fir 4 SR X B AR © 2 A RRCA BA R E XA E A AR X

\connect mygisdb
\X
\dx postgis*

List of installed extensions

=] RECORD 1 J----mmmmmmmm e e m e e e e e e -
Name | postgis

Version | 3.6.0dev

Schema | public

Description | PostGIS geometry, geography, and raster spat..
=] RECORD 2 J-----mmmmmmmm e m e e e e e
Name | postgis raster

Version | 3.0.0dev

Schema | public

Description | PostGIS raster types and functions

[ RECORD 3 J----mmmmmmmmmm oo e oo oo
Name | postgis tiger geocoder

Version | 3.6.0dev

Schema | tiger

Description | PostGIS tiger geocoder and reverse geocoder

[ RECORD 4 J-----cmmmmmmmmmm i e e e e -
Name | postgis topology

Version | 3.6.0dev
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Schema

| topology

Description | PostGIS topology spatial types and functions

0

Warning

TixEEXMHNXEZXR spatial ref sys. layer. topology. REENXMEXMH postgis =
postgis topology XENX, eXF=#EXM, MNXLUFREKEXMPENHEXNXNXE, M PostGIS
2.0.1 Fh, NEXA#HENKAEXHD KRS PostGIS B srid XX, RLXAEREFRFZNXITEH
srid, HEILENERAEE MREXXKKX, Xizxx TX, B FXRRMX X2 H CREATE EXTENSION
Xen, FEREEXERANXEHRZERMN, FHEeXAkXAamXG, KETXREE LR8I Post-
greSQL X@&E& A, FrlFENXTEHXN— =,

A RARAE A A X R R XIS R 2226 7 3.6.0dev FiiAR, AR ] SO X K17 2R fiv 4 1 L X XX & T KB I 222
X, DUSEBHT L AMXES, £ PostgreSQL 13 e kR 7 {#i “unpackaged %% /5=, KHitgENXETT
X %] PostgreSQL 13 2 i t7] X 2 X & X 5 =X,

CREATE EXTENSION postgis FROM unpackaged;

CREATE EXTENSION postgis raster FROM unpackaged;

CREATE EXTENSION postgis topology FROM unpackaged;
CREATE EXTENSION postgis tiger geocoder FROM unpackaged;

2.2.6

XX

XK PostGIS, XX17A T4
make check

it A XXX X PostgreSQL £ I A: pl DX 174 At X DA [ X,

) Note
NP R MR PostgreSQL. GEOS = Proj (i BELE PostGIS, (X746 B8 e X 60X i & M)
LD LIBRARY PATH XiENX&H,
y 1 Caution
.~ B#1, make check {&XF PATH #1 PGPORT XiEXE%NX1TXX, ©F2FHA --with-pgconfig

BESHIEEM PostgreSQL, XX ERULERERBEIHNXNXNXEIB PostgreSQL, 3% X7 o 38 6 i R X
17X,

W ALY, make check X4 500 AMXXBNXH, XXM TFUT (FHEEMK TN !

CUnit

- A unit testing framework for C - Version 2.1-3

http://cunit.sourceforge.net/

Run Summary: Type Total Ran Passed Failed Inactive
suites 44 44 n/a 0 0

tests 300 300 300 0 0

asserts 4215 4215 4215 0 n/a

Elapsed time = 0.229 seconds
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Running tests

Run tests: 134
Failed: 0

-- if you build with SFCGAL

Running tests

Run tests: 13
Failed: 0

-- if you built with raster support

Run Summary: Type Total Ran Passed Failed Inactive
suites 12 12 n/a 0 0

tests 65 65 65 0 0

asserts 45896 45896 45896 0 n/a

Running tests

Run tests: 101
Failed: 0

-- topology regress

Running tests
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Run tests: 51
Failed: 0

-- if you built --with-gui, you should see this too

CUnit - A unit testing framework for C - Version 2.1-2
http://cunit.sourceforge.net/

Run Summary: Type Total Ran Passed Failed Inactive
suites 2 2 n/a 0 0

tests 4 4 4 0 0

asserts 4 4 4 0 n/a

postgis tiger geocoder and address standardizer X/E H#ilX % FX#Ef) PostgreSQL 222X, %
NN, XEH R, R QRECXE PostGIS AR S XIR B X X117 72, XAFRENX T L,

XF address _standardizer:

cd extensions/address standardizer
make install
make installcheck

D DAL T B R %S

dropping database "contrib regression”

DROP DATABASE

creating database "contrib regression”
CREATE DATABASE
ALTER DATABASE

running regression test queries

test test-init-extensions ... ok
test test-parseaddress ... ok
test test-standardize address 1 ... ok
test test-standardize address 2 ... ok

All 4 tests passed.

KT tiger HFEXX &, XH#fiLRAH PostgreSQL Xl s B4 v FHIY postgis Fl fuzzystrmatch XE, WIHRELE
address_standardizer <#f FX# T postgis, address standardizer XX FX X :

cd extensions/postgis tiger geocoder
make install
make installcheck

DX DADABL T BA R 2

dropping database "contrib regression”

DROP DATABASE

creating database "contrib regression”
CREATE DATABASE
ALTER DATABASE
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installing fuzzystrmatch

CREATE EXTENSION

installing postgis

CREATE EXTENSION

installing postgis tiger geocoder
CREATE EXTENSION

installing address standardizer
CREATE EXTENSION

running regression test queries
test test-normalize address ... Ok

test test-pagc normalize address ... ok

All 2 tests passed.

2.2.7 T

H4% PostGIS, XINXATLA R4y
make install
X% PostGIS 22 & il 2] i --prefix 2805 €WHNX FHNX, U FEXEFEENFEKX :

o X AKX — X s 2256 E [prefix]/bin,
* SQL xf# (#ian postgis.sql) ZZEAE [prefix]/share/contrib i,
* PostGIS X% %&fE [prefix]/1ib,

WMFR a4k 7 make #EX, XNX47 R4k X SQL X : postgis comments.sql,raster
comments.sql

make comments-install

\ott Note
postgis comments.sql, raster comments.sql, topology comments.sql X xsltproc #j4t

BEXXR, AteSERNNENRESE,

2.3 ZEMERAMUHXELTE

address_standardizer X&2 — /XM, FZENXM T X & W E7E PostGIS 2.2 Hi,£4% address_standardize
A LADKAT R A DA B e i i e E A S R, XS X) Section 12.1,

X DX AL 25 7T DA 5 PostGIS #14it) Tiger HiEIXIX 2K ENX &6 H, /EXARFKKM Normalize Address M#ER
e EAEEAM, XK Section 2.4.2, XA DU HEFHFEEH g X X as X E X, sl e st X kb 1
fRpthtil, DA 5 DX s 3 L DX S

Hihk X e 284X T PCRE, Bl B 22256 E X% Nix 2K b B BAELL A E N XA : http://www.pcre.org,
WEAE Section 2.2.3#X 3] PCRE, XIFHNXN kX bazXE, WREAEHABENX pere 22%E, XXX
#| --with-pcredir=/path/to/pcre, Hrli/path/to/pcre /& pcre include il lib HXHAR <X,

1£ Windows |, PostGIS 2.1 J ¥ i i AB I 7 kit DXIE AL X, BRIt A T 35 X KU BN w] S7 B i, i A CREATE
EXTENSION #[X.

235, AR H BRI XA SQL :



http://www.pcre.org
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CREATE EXTENSION address standardizer;

KT TrmXNX, HXAFEE rules, gaz., lex £

SELECT num, street, city, state, zip
FROM parse address('l Devonshire Place PH301, Boston, MA 02109');

Dt DAL T BA R s

num | street | city | state | =zip
----- R e I
1 | Devonshire Place PH301 | Boston | MA | 02109

2.4 % AKX Tiger thIBX X2 H X #iE

% Tiger HuF X X DXAXIPA BRI m] BE R & 7E 4451 PostGIS 2 X rf, SR tiger e X 25 X 8 sl A8 5
PRABI 222 PR L BT IO, 1B 2. AT DA 3% A T4 PostgreSQL fili A fshare/extension/postgis tiger
geocoder.* 3, XEseffaf AMWindows A4 A 23 X e i XEL, R XX a2 X Windows #
X, {H postgis_tiger geocoder X/E S AFRFETATEIERN ETAE, WXNXNXERZE—4 SQL/plpgsql XJE,

2.4.1 7£ PostGIS #EXHNXA Tiger #EX X 25

1. HFAEXKEE, HXEXEEXNX PostgreSQL %% 7 postgis_tiger geocoder X/E,

2. f#if psql. pgAdmin sk HAM T BEXEZEHENX, REXFTUT SQL M4y « (R E/EEA PostGIS HEHEX
EXfTREE, NEBXGTE—F, MRCZEXRE, XAFEXTHE A fuzzystrmatch,

CREATE EXTENSION postgis;

CREATE EXTENSION fuzzystrmatch;

CREATE EXTENSION postgis tiger geocoder;

--this one is optional if you want to use the rules based standardizer ( <«
pagc_normalize address)

CREATE EXTENSION address standardizer;

WE B %% postgis tiger geocoder XJ&, I HRAFEH2HHRA, XNX17T :

ALTER EXTENSION postgis UPDATE;

ALTER EXTENSION postgis tiger geocoder UPDATE;

WMRAERECHZHENX tiger.loader platform #l tiger.loader variables X{7# K, XFHRERE
ZEHEN,

3. HENN LR, KEHKEHRENH X7 SQL

SELECT na.address, na.streetname,na.streettypeabbrev, na.zip
FROM normalize address('l Devonshire Place, Boston, MA 02109') AS na;

DI XX BLF AR A
address | streetname | streettypeabbrev | zip
--------- B S et (I

1 | Devonshire | Pl | 02109

4. tiger.loader platform AEEAMFHNXN, Hrba & a7 sor sl X s,
sh fEXEXE G £ 4 X debbie ML E SO RG], XXFTBA T 64



http://postgis.net/windows_downloads/
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10.

INSERT INTO tiger.loader platform(os, declare sect, pgbin, wget, unzip command, psql, <«
path sep,
loader, environ_set command, county process_command)
SELECT 'debbie', declare sect, pgbin, wget, unzip command, psql, path sep,
loader, environ set command, county process command
FROM tiger.loader platform
WHERE os = 'sh';

RGN declare_sect 514 XXXE & Debbie #) pg. unzip, shp2pgsql. psql FEZANHE,

WMREANNIE Lloader_platform %, ‘EFNXa&NXHKHENALE, I HALKTEA BB S X A S
A,

. M PostGIS 2.4.1 71a, KBIXNX 5 &Kk zctas XA X BN MK 45 zctad 4, I HAEXH

XZLoader Generate Nation Script i—#sr, BRXIEN FER XXM, KX EFmHEMHE Y NXMXNKRNX
(20 21 60 47X), diAMSZMENXZEX, HHARXE#,

ZXAE, XNXITEAFEAE
UPDATE tiger.loader lookuptables SET load = true WHERE table name = 'zcta520';

gz T XXX # 1 R XK RN ZIP, WAEFE ZCTAS BfE M A Geocode B, 43K
bk % AN BXNXNX, ffifiReverse Geocodeikik, DX DAL AL s 23 1 b 5 [l b BRI X v,

. A BRI s b 0 DX, [X7E IR IXI2aR H K al AN X X — 44K gisdata Bk, Xscf:

X2 Tiger st R IR BEALE, A0SR AN IS AL F AR Xg R H AR, i R AR XA R] R 52
XXX, XXX tiger.loader variables # i+ Bt staging fold.

. gisdata fEX X XE— NN temp FSCX, 56%, XM staging fold f5mr0sc:X., X2

XFE R X Tiger 2,

. A5 f7Loader Generate Nation ScriptSQL B, it B & X & SO # 2 FR I AR S i 2.sh

s.bat SO, BN, Q1S P T AT E S N DX 5 /4t X

psql -c "SELECT Loader_ Generate Nation Script('debbie')” -d geocoder -tA > /gisdata/ «
nation script load.sh

- DA i AT BLAR AN DX A e A 6] 5 e X 204

cd /gisdata
sh nation script load.sh

W47 E KA, AN X E = A FRRZEN B, M psql 8 pgAdmin X473 F XXX 7KK -
tiger data

SELECT count(*) FROM tiger data.county all;

NS R as¥dE, mEsEXNX T ZCTAS X
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11.

12.

13.

14.

15.

SELECT count(*) FROM tiger data.zcta5 all;

RNXIEN T, AKX bg, tract, tabblock20 XXM, XeFRA MBI N a6 H, HAXHEXTA
XX, WA 2R XEXKRKMX A —&# 42X mK, XX ~XaskKHEX.,

UPDATE tiger.loader lookuptables SET load = true WHERE load = false AND lookup name IN <«
(‘tract', 'bg', 'tabblock20');

2%, W LMdiHLoader Generate Census ScriptHIKMRNEHE, K5 XMXNXEE
X TFEZ X EdErEMAX, XfFEfHLoader Generate ScriptIXIERNIHIA,

Warning
A INNER/M X EE AT, K2KERXEAR, X2 E XK XA E 2R/ X A o X e E
RMK IR,

psql -c "SELECT Loader Generate Script(ARRAY['MA'], 'debbie')"” -d geocoder -tA > / «
gisdata/ma_load.sh

D47 A= R i AT AR

cd /gisdata
sh ma_load.sh

TR A B e SN s 2 X s, B X tiger KXAT 081 BAEEH HARN (G HEXI&IIER)

SELECT install missing indexes();

vacuum (analyze, verbose) tiger.addr;

vacuum (analyze, verbose) tiger.edges;

vacuum (analyze, verbose) tiger.faces;

vacuum (analyze, verbose) tiger.featnames;
vacuum (analyze, verbose) tiger.place;

vacuum (analyze, verbose) tiger.cousub;

vacuum (analyze, verbose) tiger.county;

vacuum (analyze, verbose) tiger.state;

vacuum (analyze, verbose) tiger.zcta5;

vacuum (analyze, verbose) tiger.zip lookup base;
vacuum (analyze, verbose) tiger.zip state;
vacuum (analyze, verbose) tiger.zip state loc;

2.4.2 St XAELEERKES Tiger XXX EF A

e XX A XX X2 Fif 2 — 2 e XX 2 57 X1 74& N btk Normalize Address Bi#, ik XYE/LX I
522, BREemiEx b HAREXIR, Wik, BIFEERZIEMNXE b, B Er kX b5 %, SHH g
HaEX Ak, X Section 2.3 dfh XXX 45 H 22 Bda X v,

£2245 7 postgis tiger geocoder MR —#aX 222 X B 7 )5, #t vl DM#F Pagc Normalize Address
¥ Normalize Address, BLXES Tiger £, [Kibnl DAGHAMBHENE (FlanE Xtk —&HH, Tiger #
XX s XXX 7 B 2 E EXAA rules table (tiger.pagc rules) . gaz table (tiger. pagc gaz)
Fllex table (tiger.pagc lex), fnIDAARINFIEFXLEAZ, PURYEE S R XU kX,




PostGIS 3.6.0dev F it 19/903

2.4.3 Tiger HEMXAAETR

DX DRR M TR DX R DX A8 AN RS, e DXR AN R, FRECC:, ARSI M X 2 H B 2 X — X
M, FMRXREBXAH tiger BAEXnE, Wik, QUREFEEFINXRKSAFEERTMKIRK, KA
XX e 3wy X X A S5 3F BEX {8 Drop State Tables Generate Script Xg—NUAXIZ R EEE —4
%QTO

DU BRI X T AT T

o PRV A EX X1 ZIP X T A,

£X Unix 2K E, ER—AaX7s3ef, unzip @i X 28 E KL Unix F& E,

1 Windows E, ‘B2 7-zip, B —MXOXNXHENXNX T E, " BAMhttp://www.7-zip.org/ FX
* shp2pgsql 4. BXIEWM T, BELE PostGIS X%,

o wget @, BRE— Web XRTH, M LZHIEKLH Unix / Linux R k.,

XF Windows, & BAMhttp:/gnuwin32.sourceforge.net/packages/wget.htm XHXX XIH = Xl 4
WMREEM Tiger 2010 FNX, XFTE w4 K47 Drop Nation Tables Generate Script, ££IX{EAT M
Btz wn, mEEMXMA Loader Generate Nation Script X474 EFEXI#HE, XU XIS Az 5 — 4N 0 DX S
A, Loader Generate Nation Script @&—A—xMANX, XXEANX (M L—HH tiger X ) FH 22X

58K

AR X %R, K2KLoader Generate ScriptIXIEMRITEE A A TR X BERMNEA, KT, &SR
222G 2, AR B — XA AT AR, A DR TR X & X,

MX A FRR XS,
SELECT install missing indexes();

i : WXX47 Install Missing Indexes.
XX AR E XX KX HEE, ENAEMH Geocode itk F X7t FE X X #5

2.4.4 HXEH Tiger thIB[X X 25 i MHIE

%% postgis_tiger geocoder #£40 FrR A XXE :
ALTER EXTENSION postgis tiger geocoder UPDATE;

SR 5 DXUAR A7 ] 5% /-4 X 35 3 i DX #R [ 3¢ /LK 3%, Wi Drop Nation Tables Generate ScriptdtAmid®, {# it SQL
DX A2 1l X PR AR

SELECT drop_nation tables generate script();

X174 s X bR SQL X4,
fLoader Generate Nation Scriptimi®, ik SELECT X4 pk X BRIIA
X 7T Windows

SELECT loader generate nation script('windows');

X T unix/linux

SELECT loader generate nation script('sh');

B U X7 A4 AR X B, X2 Section 2.4.1, &R EENXTTHEEE—IX,

+ Note
W maMRammTRERNRKE, #ATURBANS MK, EHNEINZE, EEERBER
Drop_State Tables Generate Script XXM ai—FEHM K,



http://www.7-zip.org/
http://gnuwin32.sourceforge.net/packages/wget.htm
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2.5 EXXKX

B2 T AR AN T N, FHEXN 24X,

1. Xtk 8222 PostgreSQL12 s H KA, H HARIEAEMEH 5 1E/EX 4T PostgreSQL M AFH A Post-
greSQL JEANXNXITXN, MR (Linux) X7k ClX %% 7 PostgreSQL, & MAHAh 5 XZ2%E 7 Post-
greSQL HEX 17X, WHESHKIERE. PostGIS HAES PostgreSQL12 sk 8 H ik A — i/, WIRMAHX
HERA, wlgEa XA EEEARMWNXNHEE, EXXIEAXTTH PostgreSQL A, wLAM#EA psql X#
FEAEXHX T FRK -

SELECT version();
WRENTHZET RPM WXFK, KA LAEH rpm @5 XNX 2 E577£KA rpm -qa | grep postgresql
1) X 24 X4
2. IRFAXRN, X ERXEE 2 24 PostGIS X,
SELECT postgis full version();

Ak, XXX E 24 X K2 PostgreSQL, Proj4 XA GEOS X2z i,

1. Fie X T 4E A% postgis _config.h XXX POSTGIS PGSQL VERSION, POSTGIS PROJ VERSION
1 POSTGIS GEOS VERSION [X£:i2 & B ERINE,
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Chapter 3

PostGIS &1IF

3.1 MeEXK

PostGIS MREMI X X 54T PostgreSQL TAENX XXX IEFFML, M—FEXMZNXIZ, JUAXE XK@
BAR, HG-HNAEHEXEER X PostGIS M X H ALK AL PostgreSQL XX 5 Xk,

A %K1t PostgreSQL H—#XINXIER, X&X X% PostgreSQL X &,

X T PostgreSQL 9.4+, " LA#f ALTER SYSTEM a4 /ERX XXX &R &, 1 LEM &% postgresql.conf
X postgresql.auto.conf,

ALTER SYSTEM SET work mem = '256MB';

- this forces non-startup configs to take effect for new connections
SELECT pg_reload conf();

- show current setting value

- use SHOW ALL to see all settings
SHOW work_mem;

bR 7 Postgres Xi&Ez4t, PostGIS XA —&HEXNXE, X£KX Section 7.22,

3.1.1 XK

XesXESE postgresql.conf HifidiE :
constraint exclusion
o BRI : X

o XiEHHTEN K, BRXNXENX partition”, &M T PostgreSQL 8.4 K5 @A, [k X e e IX il X X X il 22 X
RN FXAN KX X A XX RENX, &XFA2X XX AEZNX,

S XX
+ BXKX : PostgreSQL 9.6 H1XIX 128MB
o FHEXENXTH RAM X 25% %] 40%. £ Windows |, &AELIENXESIL HE.

max worker processes HX&EN&EH T PostgreSQL 9.4 +, X T PostgreSQL 9.6+, X & B A XK EE
M, X e 4T XX AT PAX A Rk XA

o XX : 8
o WiERK A LA R K& KRS, X2 REERX 2NN XX E,



https://wiki.postgresql.org/wiki/Tuning_Your_PostgreSQL_Server
http://www.postgresql.org/docs/current/static/runtime-config-query.html#GUC-CONSTRAINT-EXCLUSION
http://www.postgresql.org/docs/current/static/runtime-config-resource.html#GUC-SHARED-BUFFERS
https://www.postgresql.org/docs/current/static/runtime-config-resource.html#GUC-MAX-WORKER-PROCESSES
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3.1.2 Xi7

work mem - K& FH T8 #B/ERE XXX B AAE KN

B : 1-4MB
XX AR HHENX, EXNXNX, Kz RAM X17X %
XXX 3 XN RAM XS RX T FX.

INREA K E RAM miFF XA KR
SET work mem TO '256MB';

L]

Maintenance work mem - fiF VACUUM. CREATE INDEX §#NAZK/N,

« XN : 16-64MB
o EH A - S5 1O, 1ERXMAANNENS

. @%Eﬁ!ﬁ/ﬁ% RAM AN IRX #: EfEH 32 MB 2] 1GB, {HEERTHX AN, WHEAEE K2 RAM AKX
AHRA

SET maintenance work mem TO '1GB';

max_parallel workers per gather

X ENXSE T PostgreSQL 9.6+, 3 HH A% X PostGIS 2.3 +, KX A PostGIS 2.3+ 247 XX, 415X
ENXET 0, KELEXNX (s K ST Intersects 5 &REEBINXIN) T DAFHZ ANXFE, I HXFT 8 o] DLEE &
X7 B, ans s R Ze XX g, XXX S s X X A o X g dcs, XEf {41 max_worker processes
R 205 1087 — XA,

« B[X:0

o XiEHNXA Gather XXX A TIENEE, 47 T/EXFENRE max _worker processes HNZIUNXFRM,
X, EXTX, Xekiy TEXESGEATRENNX EREMHEH, R B XXAE G, KRS X 5 A TAEX
BXTT, XAeesRIE T, St XX EXERXNX 0 fF25 A 17 XXX 1T,

3.2 FENXMH

AR 7 XIS kE, XTRERFZE X — F I N AR IEIE S,

M PostGIS 2.1.3 JFih, ERXIE M N2 HBEENX AN AT X XXEREZX A ENX, XERNKSE EXEXEX
£ POSTGIS GDAL ENABLED DRIVERS fI POSTGIS ENABLE OUTDB RASTERS, PostGIS 2.2 #ft 7 —Fhis¥
B A%, FHFIRIES Section 7.22 XiTXi&E,

AR ZED DA
POSTGIS_ENABLE_OUTDB_RASTERS=1

MEaFEmEeEXEraaX, KattmsEXXKg,
XA OX %% GDAL XX, XNX&E LT XiEX &
POSTGIS GDAL ENABLED DRIVERS=ENABLE ALL

A SRR LD, DA Ao D DB D A
POSTGIS_GDAL_ENABLED DRIVERS="GTiff PNG JPEG GIF XYZ"



http://www.postgresql.org/docs/current/static/runtime-config-resource.html#GUC-WORK-MEM
http://www.postgresql.org/docs/current/static/runtime-config-resource.html#GUC-MAINTENANCE-WORK-MEM
https://www.postgresql.org/docs/current/static/runtime-config-resource.html#GUC-MAX-PARALLEL-WORKERS-PER-GATHER
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Note! Note
£ Windows £, AEHEXNXEFIIFRSIN LSS

DX DX 2 1 X i K B 1 R XU T 7. XITAE Ubuntu 2% Debian E3&[X apt-postgresql 222/ PostgreSQL, X
HitENXN/etc/postgresql/10/main/environment , ¥ 10 /& PostgreSQL MIfKA, main ZRER,

#£ Windows E, AIEEMENIRNXNTT, Karh@EkRNX&ENTNXE, XTI Windows 7, f&wr L4 XX XX
BB -> RV R XI i A XA B A7 h X 2 R E AR \Fr A S ERK E\NRK, AR5 X XA K X E->
ma-> DX X e R R DX X

NiEXENXEE, &7 2HENK PostgreSQL AkX| F RE {5 428,

3.3 XeEzEX#EX

3.3.1 FEANXE (EXTENSION) XAZEX#iEX

WSR2 PostgreSQL 9.1 M ERRRA, HHHEXNXNXH %% 17 postgis MEMNK], B2 EHEXNE PG
GNP EEDNE €

postgis L XE @G LA, Hi#, spatial ref sys DAKATABREFIENX, Xi& (Raster) fii#fifh (Topology)
FTa DX DX ) X s X
FEZE XA 22 X BN X147 BA T SQL ARIXE -

CREATE EXTENSION IF NOT EXISTS plpgsql;
CREATE EXTENSION postgis;
CREATE EXTENSION postgis raster; -- OPTIONAL
CREATE EXTENSION postgis topology; -- OPTIONAL

3.3.2 FaEXNXE (EXTENSION) ®9A=XXAZEXHEX (FEeX)

A Note
i BE, XUIRTEESKFIEIE PostgreSQL XIEM B X%k PostGIS X (Fln, EXNXHFFXEAX, =7

ZRXEF), FHREXNXMHE.

1% PostGIS XI5 A1k #50E X g 0 2 80 X oo m X XA F X X B R 2 ) [prefix]/share/contrib il
il sql SCHESRSE R

By PostGIS XS (JLIAIHEE XA R H S K5 3i#0) AT postgis.sql fiAH, MEX%AIT rtpostgis.sql
A, HHNX %A T topology. sql A,

X T5e#0 EPSG 4 XREXXNALE, EX AT X spatial ref sys.sql @X X317 spatial ref sys
%, XFAXKENX/UTXEXTT ST Transform() #1E.

AR AT LM PostGIS BB INTENX], FLAE postgis comments.sql A ENX, HFEM psql XifiE
X A \dd [function_name] BT XZEENX,

EXEF X7 AR shell 64 -

DB=[yourdatabase]
SCRIPTSDIR="pg config --sharedir/contrib/postgis-3.4/

# Core objects
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psql -d ${DB} -f ${SCRIPTSDIR}/postgis.sql
psql -d ${DB} -f ${SCRIPTSDIR}/spatial ref sys.sql
psql -d ${DB} -f ${SCRIPTSDIR}/postgis comments.sql # OPTIONAL

# Raster support (OPTIONAL)
psql -d ${DB} -f ${SCRIPTSDIR}/rtpostgis.sql
psql -d ${DB} -f ${SCRIPTSDIR}/raster comments.sql # OPTIONAL

# Topology support (OPTIONAL)
psql -d ${DB} -f ${SCRIPTSDIR}/topology.sql
psql -d ${DB} -f ${SCRIPTSDIR}/topology comments.sql # OPTIONAL

3.4 AXzX#EX

YT B N B H 1 PostGIS X @ XX, FXNXA 22 XEHENX flfE 2R F,
IR, FHIEATA & XER o] DAE IEAE AT R BHRE X XIRAEE X, Rk X X/ 2 285w A 2 e i XX
PostGIS XRZ g A XXX EE 24X A K, K& X gt X,

%%Xﬂ& PostGIS Zai X EdEia X2 X G, T -fc X&ES pg dump —# i, BUE X @ XK A X X EH

3.4.1 X#HKX

A0S P DX 2 2 R D, DX DX ol P DX AR D L AT X, A SR XU IR SQL IR A7 2%, X8I X2
J&%, RNAEZR SQL A,

3.4.1.1 A 9.1 AFSRANXENXTXHNX

RN R L% T PostGIS, N Z M ANNXEREFXATIHX, KRR XTI KR,

RN T Z PostGIS 3 st mikiiA, XNXTHX B2 A PostGIS Extensions Upgradeli e ik
Ao

SELECT postgis extensions upgrade();

INARAENXTZ PostGIS 2.5 s RARA, X17EL NEAE -

ALTER EXTENSION postgis UPDATE;
SELECT postgis extensions upgrade();

- This second call is needed to rebundle postgis raster extension
SELECT postgis extensions upgrade();

WML T % A RRA) PostGIS, JEHAANEIBHMA, Mg XRRRA, K17 BT 4

ALTER EXTENSION postgis UPDATE TO "3.6.0dev”;
ALTER EXTENSION postgis topology UPDATE TO "3.6.0dev”;

ATRE A BIXMELF BN AR XX AT
No migration path defined for b'’:--b’' to 3.6.0dev

EXRER T, BXXGEHRENX, %8 Section 3.3. 1 AR A4 B, RGN X ZHEHEX,
T RE B XL T BAF AR




PostGIS 3.6.0dev F it 25/903

Version "”3.6.0dev” of extension "postgis” is already installed

o — AR E X R e, A A 2RI T, FRIEEELEX K MA XA KE] N — M (R EH R RA
) 5 AEXFIEN T, ALY “next” MEMBIMAZR S, FRAFEBEXRNXER “next” EKX :

ALTER EXTENSION postgis UPDATE TO "3.6.0devnext”;

ALTER EXTENSION postgis topology UPDATE TO "3.6.0devnext”;

+#¢ Note
N MRIE AL PostGIS Xk EIREMAE, XBEAUERE 2ai#kX postgis XEBHWEFHFZRE, AXKX

{3274 CREATE EXTENSION postgis, HEtERSHXEXKXEITRA,

Note
N;*"! INRIEEM 3.0.0 2BIHRAFX PostGIS KR, BNKE—NHHXE postgis raster, MIRIEFEE
Nigzts, NalzetXRXNXE. SrizmTARXXER :

DROP EXTENSION postgis raster;

3.4.1.2 9.1 ZRIRAHFELXEXFAX

EE%@EW@%M@%H@%%T?&%T PostGIS FU A, ISR A 2 R IHE M Gk, B ERIXBF AR
ca?‘t (dr/':p‘ b'’-b’' because postgis extension depends on it

T WUERBLERE] vl Z A0 PostGIS 7429.% & PostGIS 2.%, XtXEA R M, (AFEX 476X,

XX %% (make install) J&, E&XINX7EZRZE X HEEI—X * upgrade.sql seff:, & BUBEXIDAR 5251 H
EX :

1s “pg _config --sharedir’/contrib/postgis-3.6.0dev/* upgrade.sql

M postgis upgrade.sql JFFAEKIMNXENX,
psql -f postgis upgrade.sql -d your spatial database

FH I R XRS5 FH T XUH $HMFD sfegal XU, X2 X4 X rtpostgis upgrade.sql. topology upgrade.
sql Al sfcgal upgrade.sql. @EEFEEKX :

psql -f rtpostgis upgrade.sql -d your spatial database
psql -f topology upgrade.sql -d your spatial database
psql -f sfcgal upgrade.sql -d your spatial database

e DX fa e DX DX 1 67 D 210 356 1 (X Fre Py 2 2%
psql -c "SELECT postgis extensions_upgrade();”

¢ Note
N IMREHRABINXNXEBFAXEBIARAR postgis upgrade.sql, FB4EEAMIMRANTF XA XXX X
R, FEXTEANX,

PostGIS_Full Versionfi#tfy “MREFFEAN" HEEM 7H LHFEXIT K AXKGE .




PostGIS 3.6.0dev F it 26 /903

3.4.2 EHKX

fE T DRk A e 2 X /EHT I PostGIS wie] AR R, 415 PostGIS DG PN ER A7 IXPIR X X A= B el sl T 1R X4
XA, XIFEERETAX, B X1 DI R A oA 2 A A D/ ERT ) (X))

XX/ X AE A X Bl postgis restore, HEHIABNXET PostGIS WA ENX (AFEIHENX), &N A LU
B E 5] PostGIS 22 BHEN, A2 XNXES MRS NXNX sk c 5 ARXK K,

A5 Windows FHAHEFE, KZNX Windows 7 [X,
FBREWT

1. X grXmEdEXm “AeXiR” KX (ZX#H2ZX olddb), @H; Xl blob (-b) FIXNX (-v) X, H
X R BHEXMr A&, 42 postgres XXX,

pg_dump -h localhost -p 5432 -U postgres -Fc -b -v -f "/somepath/olddb.backup” olddb

2. TEFEEX b4 H 22 2% PostGIS - FXF X FRX newdb, X2[X Section 3.3.2 1 Section 3.3.1 7
e (XA G B R R DX B

XX spatial ref sys J¥NXJF, HR4E=NXA spatial ref sys, XENX 7 #fi5 X IE A 5 E 47X
KRB G BEEN, WREEENUESEH, REELEK newdb XAE K spaltial ref sys.sql 30,

B AR DR DR T, s fas e A X DX B £ P 7 DXL AS 220 PR R i, DXl R 7 S X T A R
MNXNXEMNX legacy.sql FaeEMpRE, XIEMNXFEEXF X7 ik#EE, gURmaenX, XENXEXNX 2§
FHXEAXNK AR, BT eLEXMNNX uninstall legacy.sql kX C MBI,

3. f#ifH postgis restore fFX 1k 2H ) newdb BHEX H, FAXNK (AHRA) i psql F7TEIEIX#HEX X,
XXX L5 P 25,

postgis restore "/somepath/olddb.backup” | psql -h localhost -p 5432 -U postgres newdb <«
2> errors.txt

TELA NS R AT A AN

1. fA e X X ok 2500 A 247 FH Y PostGIS XI5, X 1 iRt XA XX, #&s T AXIKfE PR 2 1 X Legacy . sql
AR, s s KR E 200w A KK PostGIS AR, JHERMANEHRKX TR, WHE legacy.sql
HREEE, XAESXEE AN DU LA CF AR HEIX uninstall legacy.sql,

2. —EefE XK e X2 X 22 2 XXX B4 L8 SRID X, A48 SRID XX AT 0 H/NF 999000,
X1E 999000.999999 YuXIN# A E AL, AT 999999 HINXNXRAAREMH, e EA L% SRID
B XXX AR, HdkF 999999 WX X BN EXIN, H2EX ref sys FIFH&L LXK KA
NErmXXX®E, mReXak EHEN (4% AL SRID XXX X EAEE SRID XX),

X 7kt XX, XX EEX SRS ZHIZIEAEZXE SRID (FEE1E 910000..910999 X)), fFirH
ZXXNXH ) srid (K&K UpdateGeometrySRID), XEREBMIM spatial ref sys KAHEHENXK :

ALTER TABLE spatial ref sys ADD CONSTRAINT spatial ref sys srid check check (srid
> 0 AND srid < 999000 );

ALTER TABLE spatial ref sys ADD PRIMARY KEY(srid));

IR AN @ EEE IGN g HEIEN, Xargga@Ed SRID MYEK], JHEXAZBIEXXEZ] LAY :
WARNING: SRID 310642222 converted to 999175 (in reserved zone)

EXFMER T, EaKKMU LK : 2eXFERIM SQL postgis restore H1X4EM) IGN, Xitt, XNX17F
N iR

postgis restore "/somepath/olddb.backup” > olddb.sql

XATEA R4y



http://trac.osgeo.org/postgis/wiki/UsersWikiWinUpgrade
https://en.wikipedia.org/wiki/Institut_g%C3%A9ographique_national
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grep -v IGNF olddb.sql > olddb-without-IGN.sql

G, B AEEEEX, XALZEH PostGIS Wi, IHafREIH L AR ALK IGN R, FemkXLEX
JG, #aN T AX AL -

psql -h localhost -p 5432 -U postgres -d newdb -f olddb-without-IGN.sql 2> errors.txt



https://raw.githubusercontent.com/Remi-C/IGN_spatial_ref_for_PostGIS/master/Put_IGN_SRS_into_Postgis.sql
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Chapter 4

iﬁ:llﬂ%é‘-fi

4.1 ZEXHIFER

4.1.1 OGC JL{AXF

FrcthEZE XX (0GC) X 17 XX UHEX XX HE (SFA), LAsgftithE 2 XEdEEA, EENX 1 JUTHyEAZE XK
B, BAR AR AT DA X4 7 22 X 3 W AT X 6, PostGIS f% OGC LR XXX PostgreSQL %X #d
geometry #1 geography.

JUaR MR XA, JUAXETHAEEA XLz —, FXBRREFXBRRA X E R TR, HhafmEAx
B X, KX fm, AREEXEZ R, 2K, 20 )UK S EE, XIXEXK - 28— @AERKK
v1.2.1 XXX PolyhedralSurface, TriangleFITINZHN 1 ¥ X,

JUTXIIEAE X+ X _E XA X745, PolyhedralSurface, Triangle, 1 TIN ] LA 5= = X122 X i (4] 7F
Wo AR ANFIN B BN E, SrBXEAE X MY BXNXKX, e e Er WA E, BRE AKX
i, sEXABKEN, Kb XEX,

AN FREEETXI Z 1 M KAXNK, Z KAXiEEHFRRERE. M KAKaEE - MKEX, XX araeRsRXX
SR B, RIUMX e Z M X, XXX se XXX, R UmEE Z M XAK, X4
XR~X 3D; AR eRXES Z F1 M, XAXKFX 4D,

JUIX G- 22X 2% 2 KRR EATR AN LXK R, 2X2E%2H U SRID X5XNKX, X XY XX HZEXS%E
RbfiE, FHZE RN, X MY BX@EEEZRXafdumE, mE cmXeEXERX S, EXERKEMXE, SRID
0 ZR—PMEELEXNMNERS KX FEH, X&K Section 4.5,

%M&%%ﬂﬁ@?éﬂ@)ﬁﬁo ANEMXENX 0, MMEXRKNXEN 1, 2XEKEOKENX 2, £65ARKTH
JERIDEE

JUAIXIFTEAK 22, ZZHAE &R (KTERFUITKE) sraack (KTEE).

JUAIXIE g — A 2 e X 22 XE X sk X 5tHE, OGC BRI HFX WX, M2 & LA 2 Kk 3 KHE,
e AE A D ZE X v 2R T LR DX P DX DD D A T LA DX S 25 A B R A R i

JURERL R DX R 22 X156 %, 4 Section 5.1. 1A TR, X 7 R — i, XML N T A8, SMERHI
NGRS, TN AE s LR EXE, FHiveXX2aaeXrk R, Xyt LA s /h— KKk,

OGC JUa R X Rl L XA e X 7 AN, KX K LXK &R KIER (Fla, e —>EE A
B XIEAL TA T2, BMUTAEREXEEREREXE, HibELERE), PostGIS 7 XA7 X FI#AE 1 8 T,
¥, KaXEREEXXXAEEENXK, K&K Section 4.4

4.1.1.1 = (Point)

wi 2R AKX ZE D XAz E R 0 XLATXITE,



https://www.ogc.org/standards/sfa
https://portal.ogc.org/files/?artifact_id=25355
https://portal.ogc.org/files/?artifact_id=25355
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POINT (1 2)
POINT Z (1 2 3)
POINT ZM (1 2 3 4)

4.1.1.2 [X&% (LineString)
X e 2 XXX e e I i — XX, FRXBHN A mEN, —RKBEMX AR T —RKBWER, OGC A

B BAFEAN BN AN HE A5, {H PostGIS WANDM X, KRG HE 22X (HHL). AR SR X
MHE, MX&EZKAH, MRNHEREHEZ, KEZKX,

LINESTRING (1 2, 3 4, 5 6)

4.1.1.3 X#[KX (LinearRing)

DXUME D — A W DS DDA DA B, 28— A RS — A e RS, OF XA R FAE 2.
LINEARRING (0 6 0, 400, 440, 040, 000)

4.1.1.4 %X#¥ (Polygon)

ZXE RSN (F2) A KL APIERNGE () 2 — DXk, 540X E KL,
POLYGON ((0 © 0,4 0 0,4 40,0 40,000),(110,210,220,120,110))

4.1.1.5 %= (MultiPoint)

%R RINER,

MULTIPOINT ( (0 0), (1 2) )

4.1.1.6 %X (MultiLineString)

ZXEXSRNES, NRZNWES BN E, KKEKNK A,
MULTILINESTRING ( (0 0,1 1,1 2), (2 3,3 2,5 4) )

4.1.1.7 #%m (MultiPolygon)

LR EN, FAHXEXEAES, a6 TNE XY R e A RN S DB,
MULTIPOLYGON (((1 5, 55, 51, 11, 15)), ((65, 91, 61, 65)))

4.1.1.8 J1.fM%% (GeometryCollection)

JUTRERIUTENX GRE) BA,
GEOMETRYCOLLECTION ( POINT(2 3), LINESTRING(2 3, 3 4))
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4.1.1.9 %ZmE{Ai@E (PolyhedralSurface)

LR 2 L2 — XWX S A mI XX ES, Srmpae — N rEEXE. tERZXEAKEE Z KAKX,
X2 2 = X,

POLYHEDRALSURFACE

’ ’

’ ’

’

ol SN NoNoNol
HOOOOO
HORMHEHOO
ORR R ORKFO
HFRROOK
HRRRPRRPON
PR OO R~
HFHRRREOR
ORR R OO
HFHRPOOORK
HOOHOO®
[ocNoNNoNoNO]
ORHOOO
HOOOOO

4.1.1.10 =#A# (Triangle)
=AERH A ARRNIEEXX SEXNZXE, IX=AKE -2 XE, rAEmEEANRXEE, $H—/MsEmA

*H%O
TRIANGLE ((0 0, 09, 9 0, 0 0))

4.1.1.11 TIN

TIN 2—XAEXH =M, RnRT DN =AAKKMNK (Triangulated Irregular Network) #XX.
TINZ ( ((OOGO, 001, 010, 000)), ((6OO, 610,110, 06020)) )

4.1.2 SQL/MM £ 3 &I4o-gaX

ISO/IEC 13249-3 SQL Z k-2 XX #E (SQL/MM) X T OGC SFA LA X E &2l JLar X iy + X Y,
SQL/MM X% % XYM, XYZ fl XYZM,

N;’t"! Note
SQL-MM XX rFraZ sttt XiRBIE e A =X 1T, BaEiX 1E-8,

4.1.2.1 [X50& (CircularString)

Dl A E AR DAY, DUEL T DA S g D eR, DA DARBE i = A gl - s R (B — IS =A) DAk
DA LR HA R, ZHREXEGN, & RFX AR, U2 XEE RN (BN D), Elr s, 5i—4
SMAIIX R R — IR, SRR R X B — . MRS Xl B K EA KT 1 KEFEA .

CIRCULARSTRING(® 0, 1 1, 1 0)

CIRCULARSTRING(O O, 4 0, 4 4, 0 4, 0 0)

4.1.2.2 £4#X (CompoundCurve)

SaEMmKE XXX, mTiasXmBmXER, EwElk T BARRFHNKAZH, SAXAE (RE—A Bk
) BRI s X i XD - RS R

COMPOUNDCURVE( CIRCULARSTRING(G 06, 11, 1 0),(1 0, 0 1))



https://en.wikipedia.org/wiki/Triangulated_irregular_network
https://www.iso.org/obp/ui/#iso:std:iso-iec:13249:-3:ed-5:v1:en
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4.1.2.3 giXZX# (CurvePolygon)
X2 X5 2 KEMEE, RXEXE - MAREENSZAHIK, KKETZRERZXKS, mmXeXEXKeE
A X S XN AR,

M PostGIS 1.4 J4h, PostGIS X7& X R X% XK L& A X,

CURVEPOLYGON (
CIRCULARSTRING(O® 0, 4 0, 4 4, 0 4, 0 0),
(11, 33,31, 11))

Bl B R DA AR R D A DX sk ik & it DX DX A S iR DX 2 DX, A e ek DX 3 i DX ) AL

CURVEPOLYGON (
COMPOUNDCURVE( CIRCULARSTRING(O 0,2 0, 2 1, 2 3, 4 3),
(43, 45,14, 00)),
CIRCULARSTRING(1.7 1, 1.4 0.4, 1.6 0.4, 1.6 0.5, 1.7 1) )

4.1.2.4 %#iX (MultiCurve)

LR XINES, AamER S, KolpsE A,
MULTICURVE( (@ 0, 5 5), CIRCULARSTRING(4 0, 4 4, 8 4))

4.1.2.5 %iim (MultiSurface)

Ll i s, wee (KR 2XEsiiXZXE.

MULTISURFACE (
CURVEPOLYGON (
CIRCULARSTRING( © 0, 4 0, 4 4, 0 4, 0 0),
(11, 33,31, 11)),
((10 10, 14 12, 11 10, 10 10), (11 11, 11.5 11, 11 11.5, 11 11)))

4.1.3 WKT #1 WKB

OGC SFA XyuEX v KAXUeRE R, FHFRRESNBE AN X, SRR (WKT) fem =Xt (WKB).
WKT 1 WKB #B &4 52 XIS K DX R 48 IS S

BHICAR (WKT) itz XEIENIX 7R 2B R, AR 222X XS WKT &R R
+ POINT(0 0)

+ POINT Z (0 0 0)

+ POINT ZM (0 0 0 0)

» POINT EMPTY

+ LINESTRING(0 0,1 1,1 2)

+ LINESTRING EMPTY

+ POLYGON((0 0,4 0,44,04,00),(11,21,22,12,11))

« MULTIPOINT((0 0),(1 2))




PostGIS 3.6.0dev F it 32/903

MULTIPOINT Z ((0 0 0),(1 2 3))

MULTIPOINT EMPTY

MULTILINESTRING((0 0,1 1,1 2),(2 3,3 2,5 4))

MULTIPOLYGON(((0 0,4 0,44,04,00),(11,21,22,12,1 1)), ((-1-1,-1-2,-2-2,-2-1,-1-1)))
GEOMETRYCOLLECTION(POINT(2 3),LINESTRING(2 3,3 4))

GEOMETRYCOLLECTION EMPTY

WKT X AFINXH ST AsTextfIST GeomFromText#fit

text WKT
geometry

ST AsText(geometry);
ST _GeomFromText (text WKT, SRID);

#ilan, M WKT Il SRID X7 A 22 X XS X a4l R -

INSERT INTO geotable ( geom, name )
VALUES ( ST GeomFromText('POINT(-126.4 45.32)', 312), 'A Place');

=X (WKB) 22208 — XidE (FXEX) Wi B 2onE R, EXNE % WKB 2341 R
ang
* WKT: POINT(1 1)

WKB: 0101000000000000000000F03F000000000000F03

 WKT: LINESTRING (2 2, 9 9)
WKB: 010200000002000000000000000000004000000000000000400000000000002240000000000000:

WKB # X AFIX H H AR EEST AsBinaryfl ST GeomFromWKBHgfit

bytea WKB = ST AsBinary(geometry);
geometry = ST GeomFromwWKB(bytea WKB, SRID);

pilan, FHFXEME A WKB 22X XERATT R

INSERT INTO geotable ( geom, name )
VALUES ( ST GeomFromwWKB('\x0101000000000000000000f03f000000000000f03f"', 312), 'A Place');

4.2 JLEEX R

PostGIS @ X EXFRNX geometry ] PostgreSQL HigX AKX N OGC XX ZFMEAL, & P X R A X &
TATE JUT X (K%K GeometryType fil ST GeometryType), XAaKIFZXEEEHENH geometry X
5] R R AT,

geometry BUREXAE ABHIK, XS A XIXIHR 2 i@ XX T LA XK B 8k 2 it B8 e DX DX gt L AT X 4
XX =% 58 357 A A P B 7 B A R XU LT X, PostGIS S8 OGC XX uhaeXX - 25 4. SOL XX(SFS) X
Juh s E AT A ShRE A X% HiAthzhaE, X2 X Chapter 7 AXIERSE#E 1 B8 5%,

¢ Note
PostGIS #1& SFA X, EZNXEHEEMLFX “ST ", KFRR “Z=XHMXN", BXHEXNKERS R
X, ik, eRIU@EXNX “ZEZXNXE",

SFA Xt E 22 XX R a& 22X 55 R XXX (SRID), XidfE AZdENX k22 XX %X FEE SRID (ATaeE XX 0).,
X%X ST SRID #l Section 4.5

7 fei LA D XUBE 5 2%, PostGIS N 1 AR KA ZE XI5k 5], A L HE L5, 2K Section 4.9F1 Section 5.2,



https://portal.ogc.org/files/?artifact_id=25354
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4.2.1 PostGIS EWKB 1 EWKT

OGC SFA Xt # X% 2D Sk, It B LA SRID Aa&1EX A/ xF, OGC SFA Xt 1.2.1 (5
ISO 19125 X#—%) #in7X 3D (ZYZ) HIX&E (XYM Ffl XYZM) X% H:, HERAEHE SRID X,

HFXEeRRE, PostGIS X 7 XEM EWKB fil EWKT #&=, ‘©Xizft 3D (XYZ #l XYM) #14D (XYZM) %
X%, Ha#E SRID 2R, A&iaJLER X PostGIS i EWKB fEXIXXk& = (#ilan, 76X K cfd),

EWKB 1 EWKT ¥+ PostGIS X & “KiEEA”, KFXA, ZXHEHEPXEE 2 EWKB, XF XA
i, 252 EWKB 5 EWKT, XAaNX@EXHH : :geometry 5 HEXEWKB & EWKT #1504 N XXX LA X3k X
BIvTX, XTFXt, —XEmXEERE EWKB, XA, KitEAE HEXEWKB (+/AXHEIXNXE EWKB),

g, HXFEH R E EWKT AKX XEIX X AE g UK e, HHH HEXWKB Xk AN S e X -

SELECT 'SRID=4;POINT(0O 0)'::geometry;
geometry

01010000200400000000000000000000000000000000000000
PostGIS EWKT X5 OGC WKT A —2AR[H 2 :

« XT 3DZ JLFTRAR, AT Z BUER :
OGC: POINT Z (1 2 3)
EWKT: POINT (1 2 3)

* X7 3DM JUIRAR, fE M BRERT :
OGC: POINT M (1 2 3)
EWKT: POINTM (1 2 3)

o T 4D JUfAITIR, BT ZM BRER
OGC: POINT ZM (1 2 3 4)
EWKT: POINT (1 2 3 4)

EWKT i X1 Fig 72 X BB OGC/ISO #% A g X LA — 2, Bl

* POINTZM (1 1)
e POINTZM (111)
*« POINT(1111)

2% Caution

4 PostGIS XEHKIE _EFER OGC &, FEit, EMNEMH OGC WKB/WKT t2E%8 EWKB/EWKT, 18
2, 9xXaeaEmARE, MR OGC LLE PosGIS EXAEmARXE®KR. AL, EARXXE&X X
RN

ZE XK R EWKT SCREZRIRGIANT

* POINT(0 0 0) -- XYZ

SRID=32632;POINT(0 0) -- XY 5- SRID

POINTM(O0 0 0) -- XYM

POINT(0 0 0 0) -- XYZM

SRID=4326;MULTIPOINTM(0 0 0,1 2 1) -- XYM 5- SRID

L]
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e MULTILINESTRING((000,110,121),(231,321,541))
* POLYGON((000,400,440040000)(110,210,220,120,110))

* MULTIPOLYGON(((000,400,440,040,000),(110,210,220,120,110)),((-1-10,-1-20,-2-2
0,-2-10,-1-10)))

* GEOMETRYCOLLECTIONM( POINTM(2 3 9), LINESTRINGM(2 34, 345))
* MULTICURVE( (0 0, 5 5), CIRCULARSTRING(4 0,4 4, 84))

* POLYHEDRALSURFACE(((000,001,011,010,000)),((000,010,110,100,000)), (00
0,100101,001,000)),((110,111,101,100,110)),((010,011,111,110,010)),
(001,101,111,011,001)))

» TRIANGLE ((0 0, 010, 10 0, 0 0))
* TIN(((000,001,010,000)),((000,010,110,000)))

A A B BB P DX A XA DA R D

bytea EWKB = ST AsEWKB(geometry);
text EWKT = ST AsEWKT (geometry);
geometry = ST GeomFromEWKB (bytea EWKB);
geometry ST _GeomFromEWKT (text EWKT);

wign, {#H EWKT XS A PostGIS Z2XIX £ XHX -

INSERT INTO geotable ( geom, name )
VALUES ( ST _GeomFromEWKT ('SRID=312;POINTM(-126.4 45.32 15)'), 'A Place' )

4.3 IEHUENXE

PostGIS geography ##aX BN “Hup” A (XX “KH” &K, 5 “lat/lon” 5% “lon/lat”) FRizEX %
FIREAN L Ry, AN E A XN () FoRmEREX,

PostGIS JUfuf B FE X R S, P b i X g A8 R I K, JUr i (mid, BEe. R, 285F) 2l
PN A R DX EDSE R, I T DI DT bk, HD T i aRERm BA_E PR = A HE R

PostGIS Ht B XM 5L T BRI AR, BRAK B X oz XU i s 8 — S KD, iR A (X, B, DX,
) R FIERAR LRSS, SEE X SRR, BT e (s R D,

M TR E G K, Rk Dt P D 7 i D i A - X LA DXV e DXL R e, s XD HE RS, s s Sk R TR A
HER DR PR REAF XU, D — Pk 53k, A A LA R ER X o2 (X [T X X,

B IR DX B DL, i B 2 i X 22 X 2% R XXX AF (SRID) 5:25 X125 2 XX i LA FAZE spatial ref sys
FKENPE RN E (EFX/NE) 2X25 3K, (£ PostGIS 2.2 i, HiXE NS WGS 84 KX
&= (SRID:4326)), &ralbAginE cE X ktX &K 5% 3K, Ul Section 4.5.2 /1 frik,

N EBBOR WX AL (B4, ST Distance, ST Length, ST Perimeter, ST Area) 5.ST DWithinZ&t X H
i B 2 X 22 X 2% R XX XK

4.3.1 [XEHER

fan] DU A XA i EE XL 5] ) CREATE TABLE SQL XX — N EAZ X BB HdE, DL REIXKE— 2%, Hi
wWEFX WGS84 kM43 (SRID 4326) #1# 2D LineString HHi#1] :



https://www.postgresql.org/docs/current/sql-createtable.html
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CREATE TABLE global points (
id SERIAL PRIMARY KEY,
name VARCHAR(64),
location geography(POINT,4326)
);

At 2 D 7 3 55 D4 A 7T D XU L X 245«

o ZEXINXAEX T T XX g e KRR X BRI A, REEX, EXNXAE A LAE R, X, m. s, £KX.
M, LS, HELXE AL RhX, =A% mikdhm, BXEEE Z, M F ZM UW”{F&%, TM@@
FANNXERNXEXK, #it, “LINESTRINGM” HAXK=XXH&#, HF=4rKE M, FX, “POINTZM” #H%
X (XYZM) g,

» SRID EXNEXZ%E %X SRID RflXR e T, MREK, SRID BRXNX 4326 (WGS84 KifiX&), HH
A XY WGS84 X171,

AR A it & thBR S R R = 1]

o AN A XN, BRXWED T SRID X 4326 (WGS84 X /XE) :
CREATE TABLE ptgeogwgs(gid serial PRIMARY KEY, geog geography(POINT) );

o LR EA NAD83 MXIXE — X s B
CREATE TABLE ptgeognad83(gid serial PRIMARY KEY, geog geography(POINT,4269) );

o Xit—AMNaE 3D (XYZ) POINT FIEAX SRID 4326 )% :
CREATE TABLE ptzgeogwgs84(gid serial PRIMARY KEY, geog geography(POINTZ,4326) );

o LR EA XX MBI, SRID BRXINXX 4326 :
CREATE TABLE 1lgeog(gid serial PRIMARY KEY, geog geography(LINESTRING) );

* f3if] SRID 4267 (NAD 1927 XX &) Xitaa X% Xptsnx
CREATE TABLE lgeognad27(gid serial PRIMARY KEY, geog geography(POLYGON,4267) );

MPZE:AE geography columns RXNXNXix:ft, ZATLAXNX geography columns XNXHEZIXZKEH
SELECT * FROM geography columns;

DX 72 D5 51 A A 3 G- D LT 7 Al PostGIS Ik 217X EE GEOGRAPHY, JH:[XIfE & X4 FHE T BRKAY
®5l, mARHT GEOMETRY MH SRS,

-- Index the test table with a spherical index
CREATE INDEX global points gix ON global points USING GIST ( location );

4.3.2 {EAMEX

SAT] AR 5 JLARTRE ] 09 5 2O S 1 A HBER b, SR T BUE B SRID 4326, XU BRI B XX X X i
KB, A M EWKT fl EWKB #& 3R e i X,

-- Add some data into the test table

INSERT INTO global points (name, location) VALUES ('Town', 'SRID=4326;POINT(-110 30)');
INSERT INTO global points (name, location) VALUES ('Forest', 'SRID=4326;POINT(-109 29)');
INSERT INTO global points (name, location) VALUES ('London', 'SRID=4326;POINT(0 49)');




PostGIS 3.6.0dev F it 36 /903

spatial ref sys sl HAEAHNE (K/NXE) 22X2%5 2 X408 e X SRID, 415 FH FE A
ANX R, KEXAEXNK,

- NAD 83 lon/lat
SELECT 'SRID=4269;POINT(-123 34)'::geography;
geography

0101000020AD1000000000OCCEOOCO5ECOOO00000000004140

- NAD27 lon/lat
SELECT 'SRID=4267;POINT(-123 34)'::geography;
geography

0101000020AB1000000000000000CO5ECOOO00000000004140

- NAD83 UTM zone meters - gives an error since it is a meter-based planar projection
SELECT 'SRID=26910;POINT(-123 34)'::geography;

ERROR: Only lon/lat coordinate systems are supported in geography.

DIDIFID DR KX, (i, BRESEBORKININE (1 DIKE S K).,

- A distance query using a 1000km tolerance
SELECT name FROM global points WHERE ST DWithin(location, 'SRID=4326;POINT(-110 29)':: <«
geography, 1000000);

XX — 2 MPEHE X X X2 XHL (LINESTRING(-122.33 47.606, 0.0 51.5) # =B AXBIX) K17 KR
s E e R e (POINT(-21.96 64.15)) MIHES, A DAESHEZAMER (MKHEIEEXD),

1 B DA DB 4 R S HE R o - P HE DR DX B2 X R DDA T i o DX Rk AR B X R ) 122,235 A HL,

- Distance calculation using GEOGRAPHY
SELECT ST Distance('LINESTRING(-122.33 47.606, 0.0 51.5)'::geography, 'POINT(-21.96 64.15) <+
'::geography);
st distance

122235.23815667

J Lol DX A S 1 55 0 DX (X0 7 s A e o2 DX e DX 8 DA R DR HE XU RN XU 2 XU X, X2 3 R X, XU
MRMNXFN AR ‘7, HESNZXWEXAEAEIFRNXNX, FRHN 7 RS2 Ak,
- Distance calculation using GEOMETRY
SELECT ST Distance('LINESTRING(-122.33 47.606, 0.0 51.5)'::geometry, 'POINT(-21.96 64.15) «
'i:geometry);
st_distance

13.342271221453624

4.3.3 AXFEAHEHIENXE

PR A DR 7o XA XU E DX / DR AR X o, (HA A = AEBER b DB AR T LT B AR A 2 X
HIIRLE B TR B8 % CPU MKIXIkXIT7,

78 DX 4 454 D 2 D) P 7 DX X P R s ) XU AR DIl o, SR B8 2 B BRIXUJR K RO, DX
X =k i X o PR AR 20 2

o MAPHIRAEEX/N IS, A, s mArteefsiaemn s, XXAER&ZIHEH GEOMETRY
R ERIEARR T %



http://gc.kls2.com/cgi-bin/gc?PATH=SEA-LHR
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o WUREHEIE R AR AN, BRFGENNE—NRNX, WL E ORI, A7 R /X R B
PR e X B

o MREARTIREGY, JFEARTIREN, IF HAHE X Bz B ey F D ag R, I8 2 (o F s BEL mT g BG S T LT 5
B WFREURIMNNKINXEE/NE, 85 MR I,

A RHBEA A2 X RN, XX Section 13.11, A XCHIFH AN EH]ZFNXAH, XX Section 13.4

4.3.4 EBEEXEXNXNXf#E

1. {2 I ERAARD R IBR AR X 52
PR, A R s A D DX A D BR R DX AT, 57 JR) 38 DX I D S DX R 5852 BB R - T _E ISR X AT
X KT RmN, BRGNS B - f LA ) HoAt ST ST if, 7 S i A5 vy A DX 6 P BR A X
B, RN AENSHNKEN “FALSE”, XL —ERE BRXEEE, FXEX T ILRRIER XX
DRI

2. FHADSE DRI T 2
i SR A H I DSE X ot e &, T AR XU R AR (XU / XD, IR MR £ sk, 22X H I
SEXR AR G- HAREATTARIE A 4 AL

3. A LANE RN XNE % 4 2
XU R DXGAE DX oz DR “Hi DD DX RS AT AT DX st DX DX B AR 5 AR B o, BRI T804
RXFFXIR A1, Fel A RARXIERR DXL 02 s KRS pe i “DARER” —SRIXEEE RN, R,
IMEEAED] 180 BRI JE iR IEAf A,

4. DA 2 DX N5 DX /K b L D S T DX [X) 1 2

WX % NP RFEN, KEXALGA XA E — AN EER DM SHER K, Kb XEXT A XN, Ral#X T
APURIE. X — N EIRZEXRKBRK, FEXNK (e, g8) sfaXEDEX X s —x, @FEX N (Hhf
N EX—EENKRKE), 5 GEOMETRY —[X|, HXEXEIEEA IR KKZ XY, HLENgH X7
DM, rufme “JEepvade” MXK/NGX, BAESRS] TS ot DX DG & 823, XD X A~ s
‘(/’Y%Bi‘%ﬁl%ﬁ%/l\%ﬁo XZNXST Subdivide B8R, MIXIEXIAES * &) BL * FFEEA BINAE XAIE— A% MBI
AREMAE T * *,

4.4 JLAAMEXKX

PostGIS 7 & 7F it 22 XX (0GC) MK RN, XXX 7 XIDIFIA R0 LS, XIEE X X X%
§}L@$§i?éu—ﬁlﬂﬁﬂﬁﬁaﬁ’ﬂﬁiﬁ§%&b&%’%, ML R EX B, (73 : OGC SF #il SQL/MM XXX Fl1A 8 E
ML)

4.4.1 XX/Lfa

WX T2 Fa %A =4 U s (Bl B 28 EFEET) L,

E 0 XL X 4%, POINT AK XX,

MULTIPOINT 2XNX, AN A%K (POINT) AN (HAMEKAEXNX).,

N5 LINESTRING ANk ZENX A — i (Uisibksh), XX LINESTRING RXNX., w15XIXIX & #di skl q, XFR
XX & X FRX XX,

(a) Tl (¢) RXIX LINESTRING. (b) #1 (d) AXKX. (c) =—MEHXHXMHEX,
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(a) (b)

(©) )

X4 MULTILINESTRING fFrA st E AR XX H HAERENX A o2 2 e — 2 £ XA XA o2 X R LA,
MULTILINESTRING # 2XXFH),

(e) #1 (P EXNXM MULTILINESTRING, (g) ~XX.
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(e) o 9

POLYGON ;& HX'MENXTaHY, Fir U X2 T T LA X 2 DX X 4,
XXX EREXNK, #H ST IsSimple#L :

SELECT
ST IsSimple('LINESTRING(O 0, 100 100)') AS straight,
ST IsSimple('LINESTRING(O 0, 100 160, 100 0, 0 100)') AS crossing;

straight | crossing
__________ bococoocooooo
t | f

— kX, PostGIS BEAZ R LMSHBARNKINK, XXM 2 e X LA SER X, X R 5 e R ) 22 K5
Errdpg sk (i, XM XEE AR XX X), #H ST UnaryUnion ®] LA Z s/ 1 XM LATXEXIX.

4.4.2 BHHJLERIK
JUfr A R0rE £ EE A T =X LA 2R (POLYGON 1 MULTIPOLYGON), A %M 7elX% X ) Ll IR B ff s X
S X 3 DX X XA
POLYGON DA Zeff- /245 R -
1. Z2XEXANX GrENKANAK) BXNX (R XeaEm), Kk, ZXEREATEINK. RigskX, Xk
HENREABNXERNKAN, MmN Bl (B “#L7),
2. MFNXA X
3. WIFX A DA sl BEEfL, (HHRREEXIEINX (BPATE—4:X F)
4. AXAETESNX
5. ZNXIEAENXEXNX (BIXASF2 XI5 5502 A 5850 1 5 A dEil)

(h) #1 (i) 2EH POLYGON, (j-m) 2B, () rTARRXAE R MULTIPOLYGON,
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(h) @@ G

(k) () (m)

MULTIPOLYGON BA RS2 A5 :

1. Hot# POLYGON A4
2. LHRAEN (BIHNMAEHEE)
3. JeRNXERNXEES (RAHRXIEES)

(n) ZHZK MULTIPOLYGON, (o) #l (p) 5%,
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(n) (o) (p)

X2 X X 7=k 25 A 800 2 X T LT AR XX,
XFXMIumr, ME—RaEREXNXE LINESTRING AN EADENX AN Mt EEAIEENXE (fF8, 20K AA R
F . XER, EXX (BHER) XEaR00,
SELECT
ST IsValid('LINESTRING(G O, 1 1)') AS len nonzero,

ST IsValid('LINESTRING(G 0, @ 0, 0 0)') AS len_zero,
ST IsValid('LINESTRING(10 10, 150 150, 180 50, 20 130)') AS self int;

len nonzero | len zero | self int

POINT #1 MULTIPOINT JLfafiRiA A %X N,

4.4.3 BAPHEERE

PostGIS D XEAIF XA L AHLAXIE, KAaKMXIE XN siE 2 TR TLANKE., fE5LEER T, OGC
A R0 DD DS B DA% (Aol =25 X DX e R X A 1L % X )

PostGIS #2HHIX % DIRe bRk T /LTS BB, #ilan, XRAEZ XEAAMNEENA NS XM K, =M
FEXIDD 5 XN % DA i e A R D, AR A BT XA A B ECE A U X1, IR XA 75 22 DD # h I A
M, (KAFE RIS Z X XA EA K% Mg T LERNXEL, ) Ah, AR AHR, K% PostGIS i
BSR4 A LI . 7S PostGIS Liag rf LAZe 4 X B AE — i,

WIHEAEX A PostGIS B XEZEmANNXMEE (Hla “GEOS Intersection () #iil 7 —4A~XNK 1), X Z:#uX K
BBBESAR, WMRLH, XENXMEHLFEXZ — XX & EAE X AR,

;.[-g}. Note
N MBEEHXEEMXANNK, BBLEETEELE PostGIS SiEFEAMX e —FXXXN, EXXEHNXEX
PostGIS X B, 1R PostGIS RENXEMRX NERETHRLENXE, ERtL2mitt,

ZENX LK R A AR, KEMAST IsValidigif, K17 LL R4
SELECT ST_IsValid('POLYGON ((20 180, 180 180, 180 20, 20 20, 20 180))');
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A KU T8 AP DRI AL B S /S I ST IsValid Detail BGEUARE

SELECT valid, reason, ST AsText(location) AS location
FROM ST IsValidDetail('POLYGON ((20 20, 120 1906, 50 190, 170 50, 20 20))') AS t;

valid | reason | location

f | Self-intersection | POINT(91.51162790697674 141.56976744186045)

RN, FEa XX IELSI TR, #H ST MakeValid BECKRN T IL#/E, (ST _MakeValid 22X
B — R e, AR XA D

XX G XX E RN KR CPU XX, KB XIEH T, PostGIS FEMMIUAX A NXNKILA, ARG
B, DXy B X R D R X7 AR, X197 B R 4F

ALTER TABLE mytable
ADD CONSTRAINT geometry valid check
CHECK (ST _IsValid(geom));

4.5 ZEXSERK

£ 242 (SRS) (AKX ZE %N (CRS)) &N 7 AlfFPR LA XS] A 2Bk, SRS X =% :

« M3 (geodetic) SRS, fifHfMAN (KEMNXEL), EEEMSHHIERE T,

o ¥ (projected) SRS i FHEC A E X MR ER BRIy R M “KE” 2FEmE £, B AaNKEREX R E, mXH
SR RO E RN, AXR RS EXBXR, XEkE© A XK ESAXA TEENX GE s AL
X). EANEEM SRS HANXEMXEXA Gl EKRSER), #EH SRS W3S HTEX Al gE &2 BRI, DUk
X H-E & e Xk A XX

o &M (local) SRS EAZHEHBERFE YT KX 4K %R, PostGIS #5E SRID XX 0,

R E XS E R KFEXE 257, —HRZEXSE RAXERMAGIMXNXXBEPSG databased X417 7 X#fbk, X
Ff#EX, PostGIS (FiX%ZXANX) ﬁﬁﬂ’r@ SRID WyEECES 7N %% RN,

JUEX HE SRID X522 X%% &M %K, aIHST SRIDKIX, mLAM#EHST SetSRID#E ) LAIXIEHK SRID X,
Fee JLAT XS B A e X4 SRID  (MIST Point#IST MakeEnvelope), EWKTH# AL X ARIK SRID=n; ¥
SRID.,

X LA (AT IR 2 B0 1922 KR BE R KA UK AL T F — & XS5 2K d (AAMHEF SRID),
AfLM#EIST Transform #1 ST TransformPipelinef¥) Ui EHEK NN AR ZEX S5 2K, MEEBOR E LA
WEA 5K AN EAHIRF SRS,

4.5.1 SPATIAL_REF_SYS %

PostGIS f# /i) SPATIAL REF SYS #2&—/MF4& OGC XutEdEX %, mreXammeEXss2X., eas
5 SRID FlAA X R STASH IR,

spatial ref sys £&XNX :

CREATE TABLE spatial ref sys (
srid INTEGER NOT NULL PRIMARY KEY,
auth name VARCHAR(256),
auth srid INTEGER,
srtext VARCHAR (2048) ,
proj4text VARCHAR(2048)



https://en.wikipedia.org/wiki/Spatial_reference_system
http://www.epsg.org/
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DNEIIPI

srid ME—XNX#HENX N2 K25 2K (SRS) AKX,

auth_name X 2% 2N 5 AKX HESXUENLX 85, Fla0, “EPSG” 2A%H auth name.
auth_srid 1 auth name $15|AMNXENNXENXKZEK S5 %X ID, KT EPSG, X2 EPSG X,

srtext CHIZEXEERNA AR REAR, WKT SRS F£R—NRFlE

PROJCS[”NAD83 / UTM Zone 10N”,
GEOGCS[”NAD83”,
DATUM[”North_American Datum_ 1983",
SPHEROID["”GRS 1980”,6378137,298.257222101]
1,
PRIMEM["”"Greenwich”,0],
UNIT[”degree”,0.0174532925199433]
1,
PROJECTION["Transverse Mercator”],
PARAMETER["”1latitude of origin”,0],
PARAMETER[”central meridian”,-123],
PARAMETER["scale factor”,0.9996],
PARAMETER["”false easting”,5000001],
PARAMETER["”false northing”,0],
UNIT["metre”,1]
]

£ SRS WKT HXNXEE, K&K OGC X#tZ25 A LA AT R,

proj4text PostGIS f#if] PROJ X2t XXX hhE, projdtext 4@ &K SRID ) PROJ Ak X X4 H,
i -
+proj=utm +zone=10 +ellps=clrk66 +datum=NAD27 +units=m

MTELELE, KNXKXPROJ b, spatial ref sys.sql XfF@& A EPSG &M srtext Al
projdtext &KX,

NZEHATHXKMZEXSE R KENXK, PostGIS fHfH L NI

o MR auth name Ml auth srid 778 (FE2¢) , (iAFEFXESLEH (WRFE) B PROJ SRS,
o WIR srtext 71, NHEAENXE SRS (WHRAHE),
o WIR projdtext 71E, XEHMHENXE SRS (AIHRAEE),

4.5.2 AXBEEXZEXZZEXRK

PostGISspatial ref sys &a&HPROJEZNXNXHEMR 3000 2 MuHENXZEX2E RKENX, HARZ LKA
EAGE, MREEAAXENSERXWFTEE, Ko bofF SRS EXmmzRp, 5%, QREME PROJ X
i, @ﬂu%lﬁﬁaﬁ@ﬁﬁ@%&%%%& XX, KZHZEX S5 RXER R KIEER, 7£HXEEX 2 sMEH X
BA TR,

http://spatialreference.org/al F FX#HA1E PostGIS ¥ HiZEX 5% R (K

— LR N ZEX 2% 2K @HE : 4326 - WGS 84 XIX %, 4269 - NAD 83 XX/, 3395 - WGS 84 fit i B £t
52, 2163 - [ [E 5 XS r X & 60 A~ WGS84 UTM Xigi, UTM X2 B X & XKige —, HXE
%6 BRI, (B UMK X i XA UTM X%, XZX utmzone PostGIS plpgsql %5 BFL 7 B %L, )
EEEMEAEZFEHRZEXSE RN GEFRGEHER) - @EFENMNAE DN, KR BEE TR BEEEE S
t, (HX % 3 T3 R EERE S ESRI X7 % Mspatialreference.org & fil,

AT Do X IEEE TR A Xk, ERan JOE 2000X4 K2 AR @ iy (BAERENXIXIAL), (2 58 m DURE
H5. geography XIH —ffdi i, DUOKTHA & R XXz X 75 X B F X X & X

DUR 2 A B SRID FI1LASE E X i i XA RS M #210 PROJ & XX B & X Ak X R 1 = 41



http://en.wikipedia.org/wiki/SRID
http://docs.opengeospatial.org/is/12-063r5/12-063r5.html
https://proj.org/
https://proj.org
http://spatialreference.org/
http://spatialreference.org/ref/epsg/4326/
http://spatialreference.org/ref/epsg/4269/
http://spatialreference.org/ref/epsg/3395/
http://spatialreference.org/ref/epsg/3395/
http://spatialreference.org/ref/epsg/2163/
http://trac.osgeo.org/postgis/wiki/UsersWikiplpgsqlfunctionsDistance
http://spatialreference.org
http://spatialreference.org/ref/iau2000/mars-2000/
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INSERT INTO spatial ref sys (srid, proj4text)
VALUES ( 990000,
'+proj=lcc +lon _0=-95 +lat 0=25 +lat 1=25 +lat 2=25 +x_0=0 +y 0=0 +datum=WGS84 +units=m <«
+no_defs'
);

4.6 ZEXX

4.6.1 XEZ=X*E
YT LAMEF SQL XA CREATE TABLE X 4y K — /4 H T X ST EdRIK %, HbaiE—4 geometry XA

5], LA R R BIXE T — XA Tk £, X5117X BC-Albers 4 XX (SRID 3005) H1# 2D (XY) LineStrings :

CREATE TABLE roads (

id SERIAL PRIMARY KEY,

name VARCHAR(64),

geom geometry(LINESTRING,3005)
)i

geometry XHEIXINXF X4 AT X XIRLENX R -

o 72 X DX A8 DX 245 R 1) 51 P Ao DX TSR R IX s DX B, XU X T AR AT AT 5% 52 5 ) 1A - DL (45114 POINT. LINESTRING,
POLYGON., MULTIPOINT, MULTILINESTRING. MULTIPOLYGON. GEOMETRYCOLLECTION %),
Xk @E X g a X He B XX EERE] - Z, M FZM, #ilil, BXEF “LINESTRINGM” XX EA=4K
EMXKE, HRE=ANEXXES, FX, “POINTZM” X (XYZM) HHE,

* SRID EXFHF2EXZ# AN SRID MREHIXKRE RN, WREr, XEXNXX 0,
it BA LA 51 B 2 4]
o MiE—4%, HbhaaHEARNK SRID LM XK LAXTE -

CREATE TABLE geoms(gid serial PRIMARY KEY, geom geometry );

« X 2D silX#EA SRID XXM
CREATE TABLE pts(gid serial PRIMARY KEY, geom geometry(POINT) );

o X#EE—4 s 3D (XYZ) AKX SRID 3005 3 :
CREATE TABLE pts(gid serial PRIMARY KEY, geom geometry(POINTZ,3005) );

o B SRID X EA 4D (XYZM) LINESTRING JUTXERIE :
CREATE TABLE lines(gid serial PRIMARY KEY, geom geometry(LINESTRINGZM) );

* f§if] SRID 4267 (NAD 1927 MXX&) X & 2D POLYGON JLfXTZH
CREATE TABLE polys(gid serial PRIMARY KEY, geom geometry(POLYGON,4267) );

— AR AL A5, KT L@ X EX @R K e © s FHALTER TABLEX AR INESRKNX, i s ol s
e g BAZX 3D LineStrings :

ALTER TABLE roads ADD COLUMN geom2 geometry(LINESTRINGZ,4326);



https://www.postgresql.org/docs/current/sql-createtable.html
https://www.postgresql.org/docs/current/sql-altertable.html
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4.6.2 GEOMETRY_COLUMNS XX

EH T SQL W OGC XX E#NEEX 7 /M T ik GEOMETRY COLUMNS XX )7tk %, £ PostGIS Hr,
geome%réé%}%mns MR R K H X 2% i XER XX, X ] 22 X oo e B G- w1 e X £ 2k X X
— 3 :

\d geometry columns

View "public.geometry columns”

Column | Type | Modifiers
___________________ bosoocooocoomonomocnoonooooodEn oo oo o000 oo
f table catalog | character varying(256) |
f table schema | character varying(256) |
f table _name | character varying(256) |
f geometry column | character varying(256) |
coord_dimension | integer |

srid | integer |

type | character varying(30) |

XLe5 2

f_table_catalog, f_table_schema, f_table_name %l & L5 B35 K5 42 [ E 4 FF, PostgreSQL
e G “HX”, HitXy8E2E, XT “schema”, f#if] PostgreSQL #X 47 (MAXNX public),

f_geometry_column ZZEZ 1 JLAFIAFR,
coord_dimension FANXNXE (2, 3 5 4),

srid A FIbER PN L Z2EX 5% R0 ID, E2NK51H spatial ref sys XK EIH (K&K Sec-
tion 4.5.1),

type ZEXIX SN R, Eorp2e XA RH XX — X2, XA T2~ POINT., LINESTRING, POLYGON,
MULTIPOINT. MULTILINESTRING. MULTIPOLYGON, GEOMETRYCOLLECTION =X # XYM
filiA POINTM. LINESTRINGM. POLYGONM, MULTIPOINTM, MULTILINESTRINGM, MULTI-
POLYGONM, GEOMETRYCOLLECTIONM, XF®KX (E&XHE) £4&, & LM#EH “GEOMETRY” fE
XX,

4.6.3 FXEMILM@SY

R XXM X RrE vl E SQL XINXFIHL & A, X FHERR ARG N, Anr DG X X R 51 5 X117 5 ek 38 I
Geometry columns ZHiiEf, XFNXX, &Ll CAST #fEkA, KERE, QRENsZET typmod
iy, DR EREM e, R T KA e, st AR KL 22 X R0 X DX G35 X325 AT 41033 AR
IEO

-- Lets say you have a view created like this

CREATE VIEW public.vwmytablemercator AS
SELECT gid, ST Transform(geom, 3395) As geom, f name
FROM public.mytable;

-- For it to register correctly
-- You need to cast the geometry

DROP VIEW public.vwmytablemercator;

CREATE VIEW public.vwmytablemercator AS
SELECT gid, ST Transform(geom, 3395)::geometry(Geometry, 3395) As geom, f name
FROM public.mytable;

-- If you know the geometry type for sure is a 2D POLYGON then you could do
DROP VIEW public.vwmytablemercator;
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CREATE VIEW public.vwmytablemercator AS
SELECT gid, ST Transform(geom,3395)::geometry(Polygon, 3395) As geom, f name
FROM public.mytable;

--Lets say you created a derivative table by doing a bulk insert

SELECT poi.gid, poi.geom, citybounds.city name

INTO myschema.my special pois

FROM poi INNER JOIN citybounds ON ST Intersects(citybounds.geom, poi.geom);

-- Create 2D index on new table
CREATE INDEX idx_myschema myspecialpois geom gist
ON myschema.my special pois USING gist(geom);

-- If your points are 3D points or 3M points,
-- then you might want to create an nd index instead of a 2D index
CREATE INDEX my special pois geom gist nd

ON my special pois USING gist(geom gist geometry ops nd);

-- To manually register this new table's geometry column in geometry columns.
-- Note it will also change the underlying structure of the table to

-- to make the column typmod based.

SELECT populate geometry columns('myschema.my special pois'::regclass);

-- If you are using PostGIS 2.0 and for whatever reason, you

-- you need the constraint based definition behavior

-- (such as case of inherited tables where all children do not have the same type and srid)
-- set optional use typmod argument to false

SELECT populate geometry columns('myschema.my special pois'::regclass, false);

RGNS R BT XU 535, (H i B XX b (5 A A 2 T XUR I LT 51 6 5 4E Geometry columns H1 Eff
M, typmod AN, FEbREId, XM typmod ENX— N4, HXHE XK — 45,

CREATE TABLE pois ny(gid SERIAL PRIMARY KEY, poi name text, cat text, geom geometry(POINT <«
,4326) ) ;

SELECT AddGeometryColumn('pois ny', 'geom 2160', 2160, 'POINT', 2, false);

£ psql X177

\d pois ny;

BN EHEXWENREH——r 2N, —42XR

Table "public.pois ny”

Column | Type | Modifiers

___________ e = R = e L R R RN Rl N Rl R R =R =R =R
gid | integer | not null default nextval('pois ny gid seq'::regclass)
poi name | text |

cat | character varying(20) |

geom | geometry(Point,4326) |

geom_ 2160 | geometry |

Indexes:

"pois ny pkey” PRIMARY KEY, btree (gid)
Check constraints:
"enforce dims _geom 2160” CHECK (st ndims(geom 2160) = 2)
"enforce geotype geom 2160” CHECK (geometrytype(geom 2160) = 'POINT'::text
OR geom 2160 IS NULL)
"enforce srid geom 2160” CHECK (st srid(geom 2160) = 2160)

1t geometry columns 1, X##SE EMEM
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SELECT f _table name, f geometry column, srid, type
FROM geometry columns
WHERE f table name = 'pois ny';

f table name | f geometry column | srid | type

------------- B I L
pois ny | geom | 4326 | POINT
pois ny | geom 2160 | 2160 | POINT

fH2 - AR XK X KKK

CREATE VIEW vw pois ny parks AS
SELECT *

FROM pois ny

WHERE cat='park';

SELECT f table name, f geometry column, srid, type

FROM geometry columns
WHERE f table name = 'vw pois ny parks';

BT typmod W LAIXIXS EREM, HETFREKXEEE,

f table name | f geometry column | srid | type
------------------ e I
vw_pois ny parks | geom | 4326 | POINT
vw_pois ny parks | geom 2160 | 0 | GEOMETRY

DI F] RE RAEARIAIT PostGIS XA:XIfk, fHH a2 XI5 T R DD S ERSTE T, ST 2T BA T4 4F -

DROP VIEW vw pois ny parks;
CREATE VIEW vw pois ny parks AS
SELECT gid, poi name, cat,
geom,
geom 2160: :geometry(POINT,2160) As geom 2160
FROM pois ny
WHERE cat = 'park';
SELECT f _table name, f geometry column, srid, type
FROM geometry columns
WHERE f table name = 'vw pois ny parks';

f table name | f geometry column | srid | type

------------------ B it
vw_pois ny parks | geom | 4326 | POINT
vw _pois ny parks | geom 2160 | 2160 | POINT

4.7 mXZEX#HE

Wtz &G, Bl X2 X2 80EX, A XA E G T D022 KEE A PostGIS/PostgreSQL £ -
i A& AL SQL XAy i B TR SC A A0 X 85

4.7.1 &M SQL mMX %z

an S22 s T AKX SeAR SR R (A1 WKT 8 WKB), HRZdiH SQL mIaE2 X A PostGIS XX /%,
WX psql SQL XAREFMX SQL INSERT XA sc A, mr L #ait = X 2] PostGIS/PostgreSQL

o

SQL X (fltfroads.sql ) AlaEEEMEGENXKX :




PostGIS 3.6.0dev F it 48 /903

BEGIN;
INSERT INTO roads (road id, roads geom, road name)

VALUES (1, 'LINESTRING(191232 243118,191108 243242)','Jeff Rd');
INSERT INTO roads (road id, roads geom, road name)

VALUES (2, 'LINESTRING(189141 244158,189265 244817)"', 'Geordie Rd');
INSERT INTO roads (road id, roads geom, road name)

VALUES (3, 'LINESTRING(192783 228138,192612 229814)', 'Paul St');
INSERT INTO roads (road id, roads geom, road name)

VALUES (4, 'LINESTRING(189412 252431,189631 259122)', 'Graeme Ave');
INSERT INTO roads (road id, roads geom, road name)

VALUES (5, 'LINESTRING(190131 224148,190871 228134)"', 'Phil Tce');
INSERT INTO roads (road id, roads geom, road name)

VALUES (6, 'LINESTRING(198231 263418,198213 268322)', 'Dave Cres');
COMMIT;

SQL ¢l LAMEH psql HikhnX % PostgreSQL Hr:
psql -d [database] -f roads.sql

4.7.2 f{#f Shapefile 11X 2

shp2pgsql HdE X &+ Shapefile XX X&E & B LA sk BEAE 2 ff A PostGIS/PostgreSQL %X SQL., fin
X Fr A 2 fhom X 417 X AE X R 5K

XA — 4 shp2pgsql-gui XERH, HiKZHENXNXEX@GHTMXER, X+ — xR EA N X sE 52
PostGIS ¥ F, XraeEASMH, X Uil ENX PgAdminIll #fEH:,
(clald|p) X2 EHEFHXX -

-c XiE— A ##F M Shapefile XHERE, XEMRNER

-a fF8dE M Shapefile SCHAINEEHE X Z b, AR XXIINXIZ A S, DX 6 X B A R
JEVERIAH R AR i D L

-d fEXEWE shapefile BRI &2 AT, XEXBRBEREN %,

-p BRARMATRNERK SQL AKX, AARIMEMNNESE, AR RS BN e eI, KEHk
e

'? &E_\.%Eb}?‘?%o

-D XXt # L PostgreSQL WX, XS -a. -c Al -d MAMH, ERINNK#EE RN “fA” SQL
ARG S, @ERH TR,

-s [<FROM_SRID>: ]<SRID> f#if{gEH) SRID X@itE A L%k, (MX) #ENXA shapefile SC-fE X EH
FROM SRID, fEXFEN T, JUAIX s EG %2 H X SRID,

-k RENXNXFWRNEG (5, ZXAJEME). KR, Shapefile S(firhikgEMERR & K G,
-1 FEI A AR XA 32 frREsk, AENE 64 AR, EIfE DBF XXX AP A7 BURKI X — 5.
-I 1EJUf5 LAk GIST %5l

-m -m a_file name f5& —3¢ff, Hwa—X (X)) 542 10 NFERFH) DBF SIS, SURIAZA R H
ZERE RN AR — 1T 24T, I A TR, B
COLUMNNAME DBFFIELD1
AVERYLONGCOLUMNNAME DBFFIELD2

=S AR XX U XIETT A E % A TN E, X2Yira JaXEXN B4 EX — KX F 2l (EAXA K
MULTIPOLYGON, =E&ANXANX 5% MULTIPOINT),
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-t <dimensionality> XIHINH/UTRARRERINE, MATHEERKEN R : 2D, 3DZ, 3DM, 4D,
RN AKX E AT RRENXE, M ESEEXEXE, RN ABARENESNE, XATRENNXE
TEBEDXABR,

-w EXH R AN WKT A2 WKB, BEEREEER, FE TR, JF Hrraes B KN,

-e MmN AN, mAEAREN, SEE - ENXAENNIARIUZRN, XA % s rghdE, Kt
B, XApes -D ME &6, HX ‘XX #RnaXeEHHEX,

-W <encoding> fEXALSE (dbf ) WX, HAHKX, dbf KA@M MEERXNKKXNXNK UTF8, 4

% SQL XHi#@ 4 SET CLIENT ENCODING to UTF8 4y, DAME/EuAEXIM UTF8 H#H XXXz X
Fic & DX A ok P PR AT (X X,

-N <policy> XIXI NULL JLf#fEsRmE (A *. B, k)

-n -n XIXIA DBF ¢, ARG %A XK shapefile st fk, ‘EfFEXUIX B HERIEX X DBF, Kitt,
X4 X iE 7 5651 shapefile H A AFZEEMEBEE AT Z/LANXEX, FFHEXE KX E,

-G MR LA X, w2 H WGS84 WEMNXE (SRID=4326) (FFZX X HdkE)

-T <tablespace> faEH RMERAENX, RKalFHEHRKERENX, RIEXEHEH -X 28 The PostgreSQL (i
DX DX P o X 2% 2 X A AR A AT A ok

-X <ta%1espace> feEdi & EIRGIBHEHNERENX, eEHTEXRS, WFE -1 —ifdH, XiEHTF GiST
L]

-Z AKX, XXEMHE AR ANALYZE X4, mREE-Z K& (BXTX), 48 ANALYZE X4,

A A0 DX D XA SR 0 XV R s 2 D T RE A R T

# shp2pgsql -c -D -s 4269 -i -I shaperoads.shp myschema.roadstable
> roads.sql
# psql -d roadsdb -f roads.sql

XIDF X &] DA A UNIX @ 5E— 52k
# shp2pgsql shaperoads.shp myschema.roadstable | psql -d roadsdb

4.8 RENEX#E

W LMEA SQL = Shapefile XML MBHEN i Iz XIEE. A% SQL D A 17— m i FXZEX KX T
FEDFIDX DX B 2L

4.8.1 fE/A SQL RENEIE

MBS DX b i B 2 DXV B8 PR B L B2 5 TR R (A SQL SELECT XX St i (X 5 I 1Ay 45 4 6 -4 DX SR 471 X DX 281 T e e 4
SRS

db=# SELECT road _id, ST AsText(road geom) AS geom, road name FROM roads;

road id | geom | road name
________ e T =
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)
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A N FE R R HR X AR [ R XX SR, & TR RG], XM 5 Ie2= X EMR R SQL Xik, 7E22XBR

WM T, AT EREURA A

ST_Intersects MHEHHERNX AU XE R &G HLZ T2,

= EXXNXA JUATEIRE T B2 G R, #lan, a8 “POLYGON((0 0,1 1,1 0,0 0))” 5 “POLYGON((0 0,1
1,1 0,0 0))” M (FX4Lk),

Bk, A DEXIN i e XS/, XiER, £ SQL fmfT BARE X RRENX, 26X 20725/ 5 #oR

AKX LR, 312 2 —PMEXKEXS2E RN, S5HRXWEGEMHLE, Flul:

SELECT road id, road name
FROM roads
WHERE roads geom='SRID=312;LINESTRING(191232 243118,191108 243242)'::geometry;

EHEHXKM “ROADS GEOM” F g [a] 45X X8 X 4 XX,
EX X2 2 X2 X e X, XX EE

SELECT road id, road name
FROM roads
WHERE ST Intersects(roads geom, 'SRID=312;POLYGON((...))"');

EH XIEZE XD AT aE 2“2 THEAR” AKX, - rEr 8 D DX s 1 X ol D) i <% 2 DX i DA - AR “ M XIFEZR” 1
BN R,

i “&&” WAEMN, "TBHREINFHER BOX3D X2/, {H2, MREE/LAXIE, KHEMFHER T X,
i FHREZER “BOX3D” W&, XX T«

SELECT ST AsText(roads geom) AS geom
FROM roads
WHERE
roads geom && ST MakeEnvelope(191232, 243117,191232, 243119,312);

W= SRID 312 kfaE aX g,

4.8.2 f{#F Shapefile XHXNX2RF

pgsql2shp KXW &M R EHKDIHFR (Taedh XNEN) MXNR S, AN ER -

pgsgl2shp [<options
>] <database

> [<schema

>, ]<table>

pgsql2shp [<options
>] <database
> <query>

XX

-f <filename> IFX G AR E M4,
-h <host> ZNXEEEIKEHEXK EH4,
-p <port> ZENEBIMEBHE XM,

-P <password> AT NX#21EBdENXHEX,
-u <user> ZNXEREHENXMAHNX S,




PostGIS 3.6.0dev F it 51/903

-g <geometry column> X FEEGLAJUAIFINZE, G ATEIRSH: XIEH H ) LA 51,
-b A XHX, XRFEEEIEER, AR ER AT LaE R SORKIX, KX A AR
-r FAER, REXR gid FE XKL,

-m filename fFMXDIRFEHTIGH D HAFREATR. SUENER MM A ER D BN/ 51T, I HEH RS
X %24 : VERYLONGSYMBOL SHORTONE ANOTHERVERYLONGSYMBOL SHORTER 4%,

4.9 233

22 DA R 5| (Aol P 22 DRSO XU R T B SR i X T e, AR e 3R 51, R B e s 22 X e XU i O kg 2 XX
SR 15 | 308 DA A D DX e s D) A D 5 G T D DX 4 DX DX e e 52 5k 2

T SRR B MRS RN T2 Xk XA R R A ], RIS S SR XA X a2 XA, XL
iR (Bf 2 ANSCEZ X oz DB 5 2 S K 5 i A 80 D e g vE X XU 58 51 /5 7%, PostgreSQL 7E%2[X
BRI A 3 N Xz — et T 2 FE M T2 XBERNE 51 /57 : GiST. BRIN Fl SP-GiST #il,

o GiST (" X#HENX) Ko NEUEL X “—XigSy”, “EXMEY”. “NEsiEY”, I H e T2 RoEdE X,
A HE GIS ¥¥E, PostGIS i1 GiST 2 EXNXM R-Tree Al Kz&7| 22 X3, GiST SixiH. o Hmz
X515k, $R4tIEm XXM AE,

* BRIN (X7EX5251) %518 NX XX %X XX w2 XXX e, R EXXEEXSRERK, BRIN XiE
TR BEE (2XHERE,. Eim AN ARER), et T BB sE5] XX XA ENIZR ] KN,

* SP-GiST (%X X/ M#RNX) &—Fu@ K5 6%, ZRUXNX, k-d KFEEX (tries) 557 XERX,
225 51 A LA DRI FRAE, 22 DADDX fet i 3R 5 1 4 IX] 3 2 X DX st Rk — DX vy g 5 DX DX e PR E A LAl [X)

o K%z XINXIXI7E 25 22 XX X i 250 X B X X 285k X XU B BRIk 22 X 5, A 46 A 22 X XU X XA 7 DX DX )
%124, K%K Section 5.2 .

XX %K PostGIS Workshop A 522 X5 5| E5 5> BA K PostgreSQL T,

4.9.1 GIiST %5l

GiST ft# “I"N#ERK", EZXEER5HEHAEA, PostGIS f#H{E GiST 2 EXNXM R-Tree &a| kK54
X#dE, GiST S M. BoBMAmEX RS ik, RIFEE XXM, GIiST B A X XA T-h5E X A58 & X5
B XZ 5 & AXNEIENXN s, eXEBES) miER, FxXXER, KZXPostgreSQL T+,

— B2 SR RN L7, BN RENXERL R BRI 22 X R (BRIEERATA R T, R
~, Rz X R EXEERRE) BT,

1t “geometry” %1 EX% GiST #R5IHIKIEUI T :
CREATE INDEX [indexname] ON [tablename] USING GIST ( [geometryfield] );

R XER AKX 2D 251, A EXEU XN n X2R51, 7 DU H PR XEEXE — AR5
CREATE INDEX [indexname] ON [tablename] USING GIST ([geometryfield] gist geometry ops nd);

Wz Xz5l 2 —XXAEHEERN T, EXRERERXIEXZROEANKN, REEXRN B, EraeaEiiX
PR DU 5 AT
CREATE INDEX CONCURRENTLY [indexname] ON [tablename] USING GIST ( [geometryfield] );

#37%51 A, X PostgreSQL AXIER EHMNXNXIE RSB AE., e TFXUEXNXNXEK]
VACUUM ANALYZE [table name] [(column_name)];



https://postgis.net/workshops/postgis-intro/indexing.html
https://www.postgresql.org/docs/current/indexes.html
https://www.postgresql.org/docs/current/gist.html
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4.9.2 BRIN 5|

BRIN &% “KXuX%E5]17, ‘B PostgreSQL 9.5 d15| AHLEAHZEAR| ik, BRIN & —faNX%R5 Ak, XEk
HRENT XXX XX 5 X e 5 Vi (A sk 22 X225 402 K MEm) . et X
I FE RIS /N 2R 5 RN, AR AR, HE T H MR R 5 HAE 2R P W BT A DE R 1 X R R
K #al, BT 2EX#EE 24, BRIN Xl Umik& @i BEXNX B8 X% igEg, FKKER,
XX PostgreSQL F i,

— BN XL TAT, B2 SR R BR A 22 R, {2 GIST K5l MK/ XIEURE DN AT ) RAM
&, I H N SR NAZR G X RN R G AN R RS s A, GiST sRalMEREst . &K, XFIHEHEK
W=, FTLAZEXIF BRIN 25 E X GE,

BRIN 5| FXAX—XXMKZENX FRXK7EX) F#17 s a & A LA RKIZ R SAE, R 51 X7 XXX,
A DX 486 DX 9 DX A D 5 5 D XY XUAE 22 O DXV X, DX 24 8 DX DX B pe DA XY DR D S E Bl N (OF HLEEAR
BT RERW) K, NI @AM, AEmRisRs RN, AR LM M ReE H K T GIiST 55l.

Xk BRIN %31 Xk GIST 531 i iy CPU [IRE A%, HEXRHKN, KFAIRSIE, BRIN 23l HRE®
K GIST #5IH 4. 1 BRIN %3] AXmA KNSR R — AR, Bl RN KL GiST %
51— T4,

AT DA X ZAERAERI A NI DR, AR AN A, SREI2FER, HAage e s i irrEag,

X7 BRIN A%, REIRENXEWEX P X, Mk R X AN YEX E X, S aae c &S 8k (B,
R ERM ez X X7 R X — A BURENXIR) . A0, XA7 A X% — D22 DX D 8 17 R e sk e k.. — i
kR X — AN LT X R BT & (TEBGERY PostGIS R Hh (5 A A 28 A X e h DA B )

CREATE TABLE table sorted AS
SELECT * FROM table ORDER BY geom;

s, WELENXMEH GeoHash fEX (KX &5 XX %51 X7 R Kk X & X178 L5

CREATE INDEX idx_ temp geohash ON table
USING btree (ST _GeoHash( ST Transform( geom, 4326 ), 20));
CLUSTER table USING idx_ temp_geohash;

1t geometry 4 X% BRIN 5[ XA -
CREATE INDEX [indexname] ON [tablename] USING BRIN ( [geome col] );

XN RG], HEAER=XEE, KA X E -

CREATE INDEX [indexname] ON [tablename]
USING BRIN ([geome col] brin_geometry inclusion ops 3d);

&N A 4D MAERFXXE 4D K55 -

CREATE INDEX [indexname] ON [tablename]
USING BRIN ([geome col] brin geometry inclusion ops 4d);

1 Emfgdra b, AR XEE RN 128, itk X4 F T8 3R v A I i (X4

CREATE INDEX [indexname] ON [tablename]
USING BRIN ( [geome col] ) WITH (pages per_range = [number]);

XX{E, BRIN 5[ MXAKKREIFH— 2 REI%H, NMRERRFEXEGRSXERUIXE, KAERKZRE MR
FRERAR A, ST A D DX DX DX i DX DX 480 A 0 DX B DX ke i DX e e X0 2

BRIN #75|%F geography EX®, 7 geography 4] X% BRIN 5[ X% :
CREATE INDEX [indexname] ON [tablename] USING BRIN ( [geog col] );



https://www.postgresql.org/docs/current/brin.html
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R XTEXI X BRAA E R 22 X 5 X 2D 55l

Har, Mt “aimr”, NEwERA & ~fle XA/ THT 2D i (KT Lmmhi®), mMKAER s&&
HagM T 3D JUAIXIE. HEl AR kNN #55,

BRIN 5-HAfzz5] DAL K — A 85 X KR BN A 2 XXX XI5R 51, (X2 b 22 X 5 a2 s 51 R . X
TR 5 [ 1 R M e B DX DX A HE R 1 A, T D@ X X4 7 VACUUM slfifi R 5A 2K brin_summarize new values(re
Sk HFRG], Kk, BRIN AlfgfES AT RSB Hik i, AXELER, KK Fil,

XX — X2 X &£ BRIN #IEH

o R XENNIER T, RIIRNEFN,

o %5 XNXNXNXK GIST 18, {H5e4 ] %z,

o TR ZE XX e KR BIRX TP

o FBEFNNXNERSI,

o EREAENREDSEAEENX (i, 0 HERX SR XEE SRR %,
o DXl A X R B E0E IX X X XU B A

4.9.3 SP-GiST %5

SP-GiST ft#& “ZZM3 X" KR N", 2L NXEHENE R REHER, R0 KERN, flnmXX, kd X
FIHEEN (tries). D25 DX I FRHE & B XU R 22 X B S 3 0 ]ORN A AHSE I 2 X, R T 22 XK 510281,
SP-GiST XM T-hli# 2 MU R, HIANMXIER . ip B, FF R K%, AXELEL, KZNXPostgreSQL
Fhlik

5. GiST &5l —NX, SP-GiST Ril2aNXM, KXEXEFEXEXEXXRHNXAE, SP-GIST 5]l Mg X
X GiST &5 R E,

—H GIS #8147, BT LAMEH SP-GiST %51 ki By 22 X s, 7£ “geometry” 41 L SP-GiST
AR -

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

Emr XA T — A XRE], S XERL = XsR 512 = XXIRARF XA i, AR

CREATE INDEX [indexname] ON [tablename] USING SPGIST ([geometryfield] <«
spgist geometry ops 3d);

W Xz5] 2 — XX AEHEEMNEE, EXRERERXIEXRANEANKN, KEEXRN L, EraeamEiiX
PR I XA 5 A XA T4
CREATE INDEX CONCURRENTLY [indexname] ON [tablename] USING SPGIST ( [geometryfield] );

%R, X PostgreSQL ANUER EXNXIEE2RAT, e FXIEXNXNXK -
VACUUM ANALYZE [table name] [(column _name)];

SP-GiST &5 a] BAME M & LA KEFFHIXKK -

e KF=NKEIl, <<, &<, &>, >>, <<|, &<|, |&>, |>>, &&, @>, <@, fl ~=
o XF=K%5l, &/& ~==, @>>, fll <<@.

HATA S kF KNN 5%,



https://www.postgresql.org/docs/current/brin-intro.html#BRIN-OPERATION
https://www.postgresql.org/docs/current/spgist.html
https://www.postgresql.org/docs/current/spgist.html
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4.9.4 XNXZ*3|89{EH

&

i, BEl2 L EEHEXNX - — B %G, PostgreSQL XXX Kl #i it 2 B Mo fa X A e e s XX 1

. HAERELENEHT, XA SNNEAXA RG], DX D] 2 ol XU e D e D i A~ 2 22 XIsR 5
ISR ZE XL B A, AT BAKAT PR LA

A B X D D XD XU AN B DX X S A I N 2R, A IERAIIDEE, = XA R AR IE A Y 2 7] R 2 X3 & R oh
HIRNXIDIN . #EXIXINXXE, XEKKFHKNXTT EXPLAIN,

MR IR A e R b R A A XX B, DA XX XD Rl 3 2 45 B8 47 R 43 S8 S i A S5 3R 5 {6 P IR e 3,
VACUUM ANALYZE $X&ENX#.

Ty, XN EEHEEHEN, K% PostgreSQL DBA I VACUUM {EX &I cron fEXNX4T,

WERTEER R AT, A M &4 SET ENABLE_SEQSCAN TO OFF; XIXIX X &I #4f# 5158, i®
DA A 2, Sy DA DX Sl o 2 75 A DX DX s i DX X A= e 3R 5 s XKl & DX DXk A i XU XU 5 —file
Sk, Xkil& R 7 X ARG, KTXKE, A25KXTT SET ENABLE_SEQSCAN TO ON; BUf#
X0 S 85 A X)L X4 7 H AR X

1% SET ENABLE_SEQSCAN TO OFF; # XXX 1755, X#A&# Postgres w454 X X A g
XA R, A X X X kg X X e X 55251 X R A A X, XXX K/N RANDOM PAGE COST X (fiF
postgresql.conf o), =ffifi SET RANDOM_PAGE_COST TO 1.1;., RANDOM PAGE COST MJERX X
X 4.0, XXHHEXENX 1.1 (KF SSD) 5 2.0 (X FHudmaX), /NI X k#5547 al fe sk 2= 5 1 KA.

1% SET ENABLE_SEQSCAN TO OFF; X&XNXEA# ), XXX AraefdiH Postgres X Xi#s 1 %X
{t#y SQL Xit, mfRAAXRI#EEX X H A AE TN, #ial, EANNK SELECT w1 XX ol g A2 X E A%
X%, HArgE2 i LATERAL JOIN X{7EE,

EXHE%EE, X2NX PostgreSQL TN DD IS,



https://www.postgresql.org/docs/current/runtime-config-query.html
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Chapter 5

70

1

Ze DB XAAAE R ER i 2 AEBHE KN T X, Xl H 2 GIS Hhng, AR PostGIS 7522 1 fiRXI 222 X i
Bor, EXXR A EN, EERE Y K5R 5] SRR R AR AR,

5.1 ZEXXREIHE

72X R R AN T U X AN fr A B 56 X, XU LAl R R AR D

5.1.1 XEXEAZX#EE (Dimensionally Extended 9-Intersection Model)

RHEOpenGIS SQL NNXFFEXIDIXYE, “HeDXIXI A LRI SEA S5 i XA LA TR, XSRS R 2 IX
AR A 1T 22 XK, JEAREE A2 8RR e R XA Lz DX 5 2 X7 40 X,

TE RN, iR = 2K LT B S = AR A

57

JUAAINX S N — A XUEXER ) RS S, KTPXEX 0 ) POINT, X524, LINESTRING XA 2K
N, T POLYGON, XS EANFINNXMX S,

JURT DX K P 2 T LA X A AE X R R R RS 2, T POINT kX, WERRLE A S, LINESTRING N
e s, XF POLYGON, WER22% XIE MM,

ﬂg%ﬂ@%%ﬁ%ﬂ@%ﬁxﬁ@%&H’ﬂﬁé%%ﬁﬁj\ s AKX, ArA AE LIRS LR, E—~ =Xk
ETD(iHTTT

Juzz i (DE-9IM) @X & A JUAIXIE I Rk S 4 2 X 9 ANFH 22 1 X B Stk XA T LT IXE 2 X 22 X 56 .
RENE A UE R FR RN 3x3 R EHN,

X+ AN g, Es. KRBT S I(g). B(g) Fl E(g) &R, 6At, dim(s) &r&%E4Es KX {0,1,2,F}) :
0 => A

e 1=>N%E

e 2 =>MHEH

o F=>Z%H4

A #RE, XA a # b s EEXIX -



http://www.opengeospatial.org/standards/sfs
http://en.wikipedia.org/wiki/DE-9IM
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NES (Interior)

X5t (Boundary)

5ER (Exterior)

N¥E (Interior)

dim(I(a) N I(b) )

dim( I(a) N B(b) )

dim(I(a) N E(b) )

X% (Boundary)

dim( B(a) N I(b) )

dim( B(a) N B(b) )

dim( B(a) N E(b) )

51ER (Exterior)

dim( E(a) N I(b) )

dim( E(a) N B(b) )

dim( E(a) N E(b) )

MUK EE, XTRAEXZKEILAXE, TR

WEE (Interior)

X5 (Boundary)

SR (Exterior)

WS (Interior)

dim( I(a) n I(b) )
=2

i

dim( I(a) N B(b)
=1

dim( I(a) N E(b) )
=2

X5t (Boundary)

dim( B(a) N I(b) )
=1

il

e

dim( B(a) N B(b) )
=0

i

dim( B(a) N E(b) )
=1

/iR (Exterior)

dim( E(a) N I(b) )
=2

_— -

e

dim( E(a) N B(b) )
=1

MEZIL, MERITXNX, RERXMFRFERAEANK “2121012127,

dim( E(a) N E(b)
=2
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T RELELR, XXX -

e S&ET SQL 4 OpenGIS XNMIHRENXININM G (1.1 fiA, %5 2.1.13.2 X)
o XEHR : XEXENLREHRE (DE-9IM)
o MUFR T H : fNEMNXA DE-9IM %X

5.1.2 EEXX%

X7 F e H X 22 X 06/, OGC SFS N 7 — M4 22 X 6 R KK, PostGIS I X 25 1y 58 £2 it I i £
ST Contains, ST Crosses, ST Disjoint, ST Equals, ST Intersects, ST Overlaps, ST Touches, ST Within,
BXENXTIEXHERKNX ST Covers, ST CoveredBy, ST ContainsProperly,

72 XK@ & FI/E SQL WHERE =% JOIN /)it gt ansieX&sIm i, XXX BN H2EX%RE],
WEBFHNXFHEXERT & 4 :

SELECT city.name, state.name, city.geom
FROM city JOIN state ON ST Intersects(city.geom, state.geom);

XL NNXEEMFEX, XZKPostGIS Workshop.

5.1.3 —®&EXX%

TEHLENGIL T, FERE N R A R AR BT it 22 XD X 4 £

pil, ZNXERER A XA XS E, Taew EXNXATA B XREEE, ARE—Da, meE—%NXE
(XEX 7 XXHEEXKNXNX), £EXAER T, ST CrossesAfitnsmze XXX e, FXNXTXM %,
EXTEEXERA 52 XL KA true,

XA ik 5 2 2 i e X E 22 XFA%E (ST Intersection) MEEENXNXAANXNX A X s (ST Intersects), #RENXNX
R X i) ST GeometryType 27X “LINESTRING” (iEAfsX#HiK[a] GEOMETRYCOLLECTION,
[MULTI]POINT. [MULTI]LINESTRING /&),

X8R, XX, B R 5 % 8 A HY,



http://www.opengeospatial.org/standards/sfs
https://en.wikipedia.org/wiki/DE-9IM
http://docs.geotools.org/latest/userguide/library/jts/dim9.html
https://postgis.net/workshops/postgis-intro/spatial_relationships.html
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B TR ARG IIAX SAE R XN, I BRI —bahs 75 B, XAXKX, iR NALFHnAERE 2
waghinal, XSEmnKAHERF—40, I HXXSb Rz — A T X SR N eagind s b, 7oA 22

DXIDX DX X 45 Sk DX e il 5 PR ARFALE =

* ST Contains(lake, wharf) = TRUE

* ST ContainsProperly(lake, wharf) = FALSE

* ST GeometryType(ST Intersection(wharf, lake)) = 'LINESTRING’

e ST NumGeometries(ST Multi(ST Intersection(ST Boundary(wharf), ST Boundary(lake)))) =

1
. AR, XIEEEX.

X e gk mr DLl X X F 5 # ) DE-9IM 2 85X RX /2, PostGIS #2fft 7 ST Relate BRECRXATHLHEAE -

SELECT ST Relate( 'LINESTRING (1 1, 5 5)°',
'"POLYGON ((3 3, 37, 77, 73,33))");
st _relate

1010F0212
X7 XN ZEX R, MHHMEREXE, MRS {T,*} BXRHEK AR

o T=> KpREMXERNXZE; /1 {0,1,2}
o ¥ => (XM

i 22 AR, AT AL EE XX P A R E 22 X2k %, ST RelatefIST RelateMatch %A X X 4H

SRR, X F BRI — AR, FE XS s XA 1D RF

- Find road segments that intersect in a line
SELECT a.id
FROM roads a, roads b
WHERE a.id !'= b.id
AND a.geom && b.geom
AND ST Relate(a.geom, b.geom, 'L1*1***]1**'),;

MUZZE = A mbl, XA T2 XIEE RSB, 2 EXBEANK ‘102101FF2’ :
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- Find wharves partly on a lake's shoreline
SELECT a.lake id, b.wharf id
FROM lakes a, wharfs b
WHERE a.geom && b.geom
AND ST Relate(a.geom, b.geom, '102101FF2');

5.2 {FHREZENXZRSI

XN ENXNXN, X7 NXEemEree, MmN ®Rs (aRmE) EEEZE (K2K Section 4.9), X
i, BXAEXNXM WHERE =% ON -4 i i 22 X X BT sl 32 5 | TR 4K,

ZXINAERF X THREX AR (K R &&; AR5e5EK, KZK Section 7.10.1) AR &SR XXM {#
RN AR (RHENRRE <->; A X55#5%&, KNZNX Section 7.10.2, )

Rl B B XS XS RE XIS R IR I 2] 22 X S kv, sREE B e fh a4 22 KR KX ST Contains,

ST ContainsProperly, ST CoveredBy, ST Covers, ST Crosses, ST Intersects, ST Overlaps, ST Touches,
ST Within, ST Within, #1ST 3DIntersects LAKEEEXNXST DWithin, ST DFullyWithin, ST 3DDFullyWithin,
# ST 3DDWithin, )

ST Distance SRR MIHIR SN HAR MR, Hla1, BARXINIERTIER L2

SELECT geom
FROM geom_table
WHERE ST Distance( geom, 'SRID=312;POINT (100000 200000)' ) < 100

#XXXX geom table HiffE X (100000, 200000) 100 4 Xk AKIKFAE JLUTXE, ©amiEe, FHXEEE
NEERPFEN S GEE R Xl E, BIXNX T ST Distance() K& (K& —17).

XRS5 BB ST DWithin 7] BAK KK A MKERAITEK

SELECT geom
FROM geom_table
WHERE ST DWithin( geom, 'SRID=312;POINT(100000 200000)', 100 )

X DXIDIFHFE LA, HR A B G, @M EA ST DWithin () XA XNXLA XX SHHER
& MRRY, ATBMENHERXD, 4lER geom fFAEZE DR, DDA Sl i s DX 5 51 AT Al 34 DX S oz i D ANk Y
BT, 22 XK 5] 7o DA R - X AR DA S Y DA B DR T LT, TR SR W REAL T AR ER B NI L), AREXITFIX)
DX i DX 55 A XU DX SR v R DX DX 5 S R AE A,

A XNXESRRE], K&KPostGIS Workshop,

5.3 Z[X sSQL Rl

AR DR B DM SE B R % X X5 . be_roads &HEN 2

Column | Type | Description

__________ bocooooooooooooocoocoodbccoocnocnoocooooooooo o

gid | integer | Unique ID

name | character varying | Road Name

geom | geometry | Location Geometry (Linestring)

bc municipality &N :

Column | Type | Description
......... dbooocooocoocooocoooocooocodbooooocooonocooooocoooo

gid | integer | Unique ID



https://postgis.net/workshops/postgis-intro/indexing.html
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code
name
geom

1.

| integer | Unique ID
| character varying | City / Town Name
| geometry | Location Geometry (Polygon)

ERHIXINXE R AN B ?
XXX A AR FEE XX SQL K[E%, #il4n
SELECT sum(ST Length(geom))/1000 AS km roads FROM bc roads;

km_roads

70842.1243039643

N EFHEZ KR (BIAKKKXAL) ?

B2 XA (HimX) 5@ (Bntiaim) Xaedi

SELECT

ST Area(geom)/10000 AS hectares
FROM bc municipality
WHERE name = 'PRINCE GEORGE';

hectares

32657.9103824927

C HEXNE, KAESRKHEN T ZERKA 2

st DDA 22 XX B A E D BRI X, A % i i m] DAt DX, H A AR 5 IR AT

SELECT
name,
ST Area(geom)/10000 AS hectares
FROM bc municipality
ORDER BY hectares DESC
LIMIT 1;

name | hectares
_______________ fecocc-cocococcoocosooo
TUMBLER RIDGE | 155020.02556131

e, X7 EEXANXNX, 3D MXXIE A2 KR N, 2SR DD DI, A8 2 [ 2 A s i — A~ XAk
FIRA RN, aTCAKMERE iz sRE ] X XXM, JE6H PostgreSQL “LIMIT” 4, &
DUFT BAXIR s XIDA D Bie R D, - T B 7 MAX() S5 25RE B

AT A ERER XN E RS A ?

X2 “EXNX#E" fxpl, efiizENeEm (“aa”) EXXERA (ARRAES LN X R 5TR)
fEkANAE (KA FBEXEE—:

SELECT
m.name,
sum(ST_Length(r.geom))/1000 as roads_km
FROM bc_roads AS r
JOIN bc_municipality AS m
ON ST Contains(m.geom, r.geom)
GROUP BY m.name
ORDER BY roads km;

name | roads km
............................ dboooocoocooooocooooooo

SURREY | 1539.47553551242
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VANCOUVER | 1450.33093486576
LANGLEY DISTRICT | 833.793392535662
BURNABY | 773.769091404338

PRINCE GEORGE | 694.37554369147

T 2 — B XX, MR &t sa s 2 KX B mX KRG GRfil&fRKKA 250K 08, KX
MrdEge (BE RN ET250), XA aEIER .

5. Kit—raaXiaE 1 hiNFTE BRI,

X2 “E" B—Aml. tatEd, HXIXAEIFN b — AR EEIDRNKAHT &R, 5 RmN R 2
XX AE, XX Ea At S U X, Lk Xt XXX 2 XA, X1 R 27 T
TR A -

CREATE TABLE pg roads as
SELECT
ST Intersection(r.geom, m.geom) AS intersection geom,
ST Length(r.geom) AS rd orig length,
o™
FROM bc_roads AS r
JOIN bc municipality AS m
ON ST Intersects(r.geom, m.geom)
WHERE
m.name = 'PRINCE GEORGE';

6. XZ RN “ERRLTE" F2NK (RE) 7

SELECT
sum(ST Length(r.geom))/1000 AS kilometers
FROM bc_roads r
JOIN bc municipality m
ON ST Intersects(m.geom, r.geom
WHERE
r.name = 'Douglas St'
AND m.name = 'VICTORIA';

kilometers

4.89151904172838

7. DA B LI B K 2

SELECT gid, name, ST Area(geom) AS area
FROM bc_municipality

WHERE ST NRings(geom)

> 1

ORDER BY area DESC LIMIT 1;

12 | SPALLUMCHEEN | 257374619.430216
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Chapter 6

M geX b5

6.1 KXJLAMREYNE

6.1.1 XX

FHENXAEESEEHEXE X ek, KggEEXEXamE X XE) fEXNX EEdEX/NES). A%
#£(55, XK Toast % PostgreSQL (Y,

WIRAERG A — D A Y KA UATAR 2R, HEXMTEAR R A (B & A BN E S & 4 PR X R
#=1%), KeEHNXNXNX, BiaEZAGEN, HEEHEH T KEW TOAST 22X, EHNERAIG, #AS5NKE 80 17,
XA 3 ~EdEX, {H TOAST £{#HH 8225 MNXTH.

X71E, XBNXEH) UTXAER && KXNRADRERKK R, KTEXXXbdG, XERETEHHE 3 X 80 17, XL
Fe s X ¥ X e i XN R A 225 s, AR JE B ke 2% GiST %51, @, XMfukE Emin, H2, EXME
MR, && WXERFBXMEEX X A SR X R H G XA HEX 1T X, R XXX A ATE TOAST X,
EXNEEESEH NN, X#iH “EXPLAIN ANALYZE” postgresql 4. A XxHE %5 EMENXNXNX, &
AN PostgreSQL MEAEN 4513 EXFE : http://archives.postgresqgl.org/pgsql-performance/2005-02/-
msg00030.php

XX 2K PostGIS Hiif#[X#2 https://lists.osgeo.org/pipermail/postgis-devel/2017-June/026209.html

6.1.2 fFRNXE

PostgreSQL #: X i X Xl X il /E TOAST J&HIXNX A1 KRN AKX, B, ANXFfgRgXik

o — M 5 R R XXX R 2 FH 251, X% “SET enable seqscan TO off;” 7EX H XXz aif (X132 2R X %%
XA XX X 28 R r] e o X X, Fr bl e — XA GIST %51, HE2nXaEm N XE EXE kX
&, JtHEXBEXNX XL E ARG T XXX, RiEXXEXNXE “SET enable seqgscan TO on;”,
5 Ak 5 R X X S XX X Sl 2 DX — Xk, X mr BLGEX X EE— A4 “X17” bbox BRI 5. 2 PEfid
KX, FEHEXEREF, @aar :

SELECT AddGeometryColumn('myschema', 'mytable', 'bbox', '4326', 'GEOMETRY','2"');

UPDATE mytable SET bbox = ST Envelope(ST Force2D(geom));

XEFES XX LAX bbox i && NEFFMiAZ geom column, #i40 :

SELECT geom column
FROM mytable
WHERE bbox && ST SetSRID('BOX3D(0 0,1 1)'::box3d,4326);

AR, ANREE KSR NTTE mytable, XMXEREE bbox “FA”7, S G ER M AMNE, HEEHE T HEHRK
FIRE Sy LA FR bbox 41| ol siAE R ELUE X7 L) UPDATE XX,



http://www.postgresql.org/docs/current/static/storage-toast.html
http://archives.postgresql.org/pgsql-performance/2005-02/msg00030.php
http://archives.postgresql.org/pgsql-performance/2005-02/msg00030.php
https://lists.osgeo.org/pipermail/postgis-devel/2017-June/026209.html
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6.2 JLEZ%kEIRK

NTREHANXMKZE, PARARZBNXNXMEHXAZS N, PostgreSQL #2t 7 CLUSTER 4. M aiigs
K| WA F X e XA Bdisr X et s gy, MmiXAEXAMREXIN @ sk, XTE3uXXH, BiEE Lk
MR IRE R KR XAy, HR, AR TAEEE eS| B —s NN @, XEmXESEAR, HXBHRET O 6E
FHAKEHEX E, (XNXNXNX PostgreSQL FiHi) CLUSTER fir 4 3%, )

{272, HT GIiST %5 /228 NULL X, K457 £iELE PostGIS X GiST 5 X1TRNX, H HESKEIDLT
XNXHEE -

lwgeom=# CLUSTER my geom index ON my table;
ERROR: cannot cluster when index access method does not handle null values
HINT: You may be able to work around this by marking column "geom” NOT NULL.

EAHR AR, A “FRE” IRER XX, Bl

lwgeom=# ALTER TABLE my table ALTER COLUMN geom SET not null;
ALTER TABLE

LR, QAN B2 L8 d) NULL X, MDA, stah, Banl6EH b 5K, #H CHECK
XI5, 41 “ALTER TABLE blubb ADD CHECK (geometry is not null);” &,

6.3 EHBNXEXNK

AN, miEFirsA 3D s 4D #i4E, EEXKERXNXH 2D JUIXERRT S OpenGIS # ST AsText()
ST AsBinary() Bi#ckMXXE, fX@EXHNEENXMA ST Force2D() BEEEXNXNK — &, KX AR UaXEXKE
KIGFFX, X 786X X, — bk X 56 XIER X 2 X S X TR 2 w476

UPDATE mytable SET geom = ST Force2D(geom);
VACUUM FULL ANALYZE mytable;

MiE, WR&HH AddGeometryColumn() AN L5, XX EN2Z 2R, EXXE, SFEXRXE,
XX {E: 5 # geometry columns #%H1i44% H 5 8 A X o,

W+ AR, HERHEZEX WHERE 1413 X sk 2 At 7] 47 X e UPDATE BREINX RN —i45, RENXKITX
X “VACUUM;”, Mififfitt UPDATE %4 S /NRER 5y, EEE R 2 X, KAKXAD 7 XX XX 2 X5
R, s, HEREERANEUTXE, KiEX “WHEREdimension(geom)>2" [l UPDATE £ BtXNX XX
T 2D HyJ X EREE,
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Chapter 7

PostGIS ZZF it

NHENXHRIYIEEE PostGIS AN W REFZEILIRE. WA —LLHAhLIaE/E PostGIS W4 AT Fiohng, H—MKX
AR,

s Note

Not¥  postGIS BEXFIMNENSENENERL SQL-MM X bmXE, FEit, &7 @nEXeA% 8
A FERXAEZEXNXE (ST) siXXITTES® L, UFISHEEDAT R, BAXEPRIEFEHREHIIEE
EWHITHEE, AP RFIHMIE ST EHHEHFR, FHHERERASHXRER, FEXEEFREX,

7.1 PostGIS Geometry/Geography/Box ##E X #Y

7.1.1 box2d

box2d — KR =X FHERI XL,

s

box2d & —FhZ=X XA, HAFERREBXUIXE S UTXEESH XX FHE, #lal, ST Extent REKEOK
@ —4 box2d X4,

NEREENX xmin, ymin, xmax, ymax, X2 X #'Y EXHNRRANX,
box2d X% EENXMEF BOX(1 2,5 6) FIXARREA,

XEXHIXX

N T IR BEEX I Fe X E KA R X HIXN -

X2 (BN

box3d automatic

geometry automatic
BXER

Section 13.7
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7.1.2 box3d

box3d — #FmR =KX FHEM XA,

EEPU

box3d /2 —#f' PostGIS ZX & XA, FFRRaX) XK LAXEE SR =KX HE, Fial, ST 3DExtent
REWBOR A — 4 box3d X4,

XZExraA&K xmin, ymin, zmin, xmax, ymax, zmax, X X, Y #fl Z {EXA SN R AN,

box3d By AR R4 BOX3D(1 2 3,5 6 5) Frimr.

XENXHINXNX

NS T R X R AR DX E DA X R

XX Z] X

box automatic

box2d automatic

geometry automatic
HBXER

Section 13.7

7.1.3 geometry

geometry — R B 1w AL X R ) 22 X R XA,

EE::pu

geometry @ —F AR PostGIS ZEX# XA, H TRz Fm (JLES) BXR EREE,
X AR ATl A 2 DX B AR A8 FE LA AR PR A2 1922 X 255 R XA

eI

TSN T R X R AR D E XA X RIX]

] 1

box automatic
box2d automatic
box3d automatic
bytea automatic
geography automatic
text automatic
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BXRER

Section 4.1, Section 13.3

7.1.4 geometry_dump

geometry dump — FH ik & X UTRARES 2 1 E & XL,

fa

geometry dump &—fE AEHENE, GEPIRFE

» geom - FR XX UTXEXAR AT,  TUAATXIBRLE G T R GG B A
e path[] - =X, HTEXNXX UIXEHE geom XE:HKIXMTER, BAKNKM 1 i (A1 path[1]

HE N, )

ST_Dump* A5 B A e AR DB, 53 A2 XU T LT DX 20 A DA L D B 43

BXRER

Section 13.6

7.1.5 geography

geography — A AM (XEk) A XRFRERFIERX L,

1::pUN

geography @& —FhzeXEHENX R, T FRm A X R A PR, R 3 A X S £ P DXOBRAAR DXt 3Rk DX 4 7 A A6,

18 D DD BR (ARSI, D) LB D 7 k) 2 DX e T 416 S o Af R D 2R

REEDEI O

NRIH T AR X 7o D E AR I -

L i
geometry MXAXHINXX
HXER

Section 4.3, Section 13.4
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7.2 XREMEIIEE

7.2.1 AddGeometryColumn

AddGeometryColumn — ¥ geometry (JUi) FIZMEINXA %,

Synopsis

text AddGeometryColumn(varchar table name, varchar column name, integer srid, varchar type,
integer dimension, boolean use typmod=true);

text AddGeometryColumn(varchar schema name, varchar table name, varchar column name, inte-
ger srid, varchar type, integer dimension, boolean use typmod=true);

text AddGeometryColumn(varchar catalog name, varchar schema name, varchar table name, var-
char column name, integer srid, varchar type, integer dimension, boolean use typmod=true);

EE::puy

R FRINEIX A EMER, schema _name @REAMN AR, srid HX2NX SPATIAL REF SYS #i5: H R4
X5, KB XS L XA X K745 8, #1401’ POLYGON’ ' MULTILINESTRING’ , 415 schemaname
ALEAE (BfE 417 search path HRAX) sifgE&i) SRID, JLaXE X E LS, KasIKXNX,

Note
¢ E®:2.0.0 LEBAEEF geometry columns, EX geometry columns 2M %X B X X E
Net MK, BXERT, SthANEXER, me2MH PostgreSQL MEBMNEEXZFTNX. i, #
m, FERAEEHHBNXE wgs84 POINT FIXEME Y F : ALTER TABLE some table ADD COLUMN geom
geometry(Point,4326);
Bk : 2.0.0 MREFEXHRWIBTX, XERKXH use typmod, BFENXENX false,

Note

N;tv! BiK:2.0.0 XX EEBTE Geometry columns FREXEM, BERE/LMA Typmod XKILMNX KK
BHEXECERHEMBERTEANXXSEERIME S, EXeXXETREIH Typmod 17X,
ERANEEMLAXE N AERZEHXNXEZXNXX typmod JLENXAE, LUENXLNNX LA 58X TE
geometry_columns FIEMEM. K&K Section 4.6.3,

A EXN T SQL 1.1 # OGC XX 6N .,
KB 3d 7 H ALK % z-index,

15 S R X A R AR X
X : 2.0.0 51 AT use typmod 2%, ERXNX%E typmod JL{T41 A &% T XK,

]

-- Create schema to hold data

CREATE SCHEMA my schema;

-- Create a new simple PostgreSQL table

CREATE TABLE my schema.my spatial table (id serial);



http://www.opengeospatial.org/standards/sfs
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-- Describing the table shows a simple table with a single "id” column.
postgis=# \d my schema.my spatial table

Table "my schema.my spatial table”
Column | Type | Modifiers

id | integer | not null default nextval('my schema.my spatial table id seq'::regclass)

-- Add a spatial column to the table
SELECT AddGeometryColumn ('my schema', 'my spatial table', 'geom',4326, 'POINT',2);

-- Add a point using the old constraint based behavior
SELECT AddGeometryColumn ('my schema', 'my spatial table', 'geom c',4326, 'POINT',2, false);

--Add a curvepolygon using old constraint behavior
SELECT AddGeometryColumn ('my schema', 'my spatial table', 'geomcp c',4326, 'CURVEPOLYGON',2, <+
false);

-- Describe the table again reveals the addition of a new geometry columns.
\d my schema.my spatial table
addgeometrycolumn

my schema.my spatial table.geomcp c¢ SRID:4326 TYPE:CURVEPOLYGON DIMS:2

(1 row)
Table "my schema.my spatial table”
Column | Type | Modifiers
__________ e S PSP PR — — — —
id | integer | not null default nextval('my schema. «+
my spatial table id seq'::regclass)
geom | geometry(Point,4326) |
geom C | geometry [

geomcp _c | geometry [
Check constraints:
"enforce_dims _geom c” CHECK (st ndims(geom c) = 2)
"enforce dims geomcp c” CHECK (st ndims(geomcp c) = 2)
"enforce geotype geom c” CHECK (geometrytype(geom c) = 'POINT'::text OR geom c IS NULL)
"enforce _geotype geomcp c” CHECK (geometrytype(geomcp c) = 'CURVEPOLYGON'::text OR <«
geomcp_c IS NULL)
"enforce srid geom c” CHECK (st srid(geom c) = 4326)
"enforce srid geomcp c” CHECK (st _srid(geomcp c) = 4326)

-- geometry columns view also registers the new columns --

SELECT f geometry column As col name, type, srid, coord dimension As ndims
FROM geometry columns
WHERE f table name = 'my spatial table' AND f table schema = 'my schema';

col name | type | srid | ndims
---------- B T T TIE RS
geom | Point | 4326 | 2
geom_C | Point | 4326 | 2
geomcp_c | CurvePolygon | 4326 | 2
BXER

DropGeometryColumn, DropGeometryTable, Section 4.6.2, Section 4.6.3
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7.2.2 DropGeometryColumn

DropGeometryColumn — MZEXEF# IR geometry (JLfa[) 71,

Synopsis
text DropGeometryColumn(varchar table name, varchar column name);
text DropGeometryColumn(varchar schema name, varchar table name, varchar column name);

text DropGeometryColumn(varchar catalog name, varchar schema name, varchar table name, var-
char column name);

st

Mz R PXERILTF], KiEE, schema name F#EY5 Geometry columns EKHH&KIT7H f table schema 7
BeAH L,

HAEXKT SQL 1.1 1 OGC XX 1hREX i,
Xg#s2#: 3d 3 HAAN % z-index,
1 5 9 32 R XU 45 e A it X,

4 Note
x B : 2.0.0 REMERBENTHEERS. X&E, BT Geometry columns X#ERXNX %X B XXX,

RUELERTLUER ALTER TABLE XIER/LAF, FENXEREMREMETI—X

Rt

SELECT DropGeometryColumn ('my schema', 'my spatial table', 'geom');
----RESULT output ---
dropgeometrycolumn

my schema.my spatial table.geom effectively removed.

-- In PostGIS 2.0+ the above is also equivalent to the standard
-- the standard alter table. Both will deregister from geometry columns
ALTER TABLE my schema.my spatial table DROP column geom;

BXRER

AddGeometryColumn, DropGeometryTable, Section 4.6.2

7.2.3 DropGeometryTable

DropGeometryTable — X% &k HAE geometry columns HFA 5] A,
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Synopsis
boolean DropGeometryTable(varchar table name);

boolean DropGeometryTable(varchar schema name, varchar table name);
boolean DropGeometryTable(varchar catalog name, varchar schema name, varchar table name);

1::pUN

KR K HE geometry columns AT A5, 1EE « AR REHEE R, XEKRXEHMW pgsql 2% LA

current schema() .

¢ Note
> B : 2.0.0 REMERHBENTHEERS. K&, BHTF Geometry columns X#ERXNX %X B XXX,

HULERTLUMER DROP TABLE XRREANMEFINEK, MEEAEME—KX

]

SELECT DropGeometryTable ('my schema', 'my spatial table');
----RESULT output ---
my schema.my spatial table dropped.

-- The above is now equivalent to --
DROP TABLE my schema.my spatial table;

BXER

AddGeometryColumn, DropGeometryColumn, Section 4.6.2

7.2.4 Find_SRID

Find SRID — &[a] geometry (JUfi) %X SRID,

Synopsis

integer Find_SRID(varchar a schema name, varchar a table name, varchar a geomfield name);

BE
ér_

BN GEOMETRY COLUMNS & [FI$5E ) Ll 51 FIRE % SRID AT LT 51 i A IEAf R AN (B4 FH AddGeometryC
BE0), UL BRI A AR

Pl

SELECT Find SRID('public', 'tiger us state 2007', 'geom 4269');
find srid
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BXRER

ST SRID
7.2.5 Populate_Geometry Columns

Populate Geometry Columns — #fif# /LI g X B X R e X i 2L A 32 20 i 22 XX 3R

Synopsis

text Populate_Geometry_Columns(boolean use typmod=true);
int Populate_Geometry_Columns(oid relation oid, boolean use typmod=true);

1::pU

£

R LA B A E YR X EEX SR XNX R, U eXE geometry columns XX A BT M, BAXIEH T,
SR A X ERLE X RN LAz XX X2 A X RS X 7 LA 5,

X7 rEHamzeXsEk GlaRXA, Hbgs TR aa RRATLAXED), HALRFIHXXNKHETX, a8
EREHNTX, XTEZENFNTXSHIENX falseuse typmod=false XX, SEpit#EEG, FFXEANXNXHE
MR LIS, ARFEX 3 MY, RiX2, XEWER TR U7 EDBE =AKE -

» enforce_dims_geom - it g4 LAIXE EAMHEMXE (KEKST NDims)

» enforce geotype geom - ffifffg 4 LT EAHEMNXE (K2XGeometryType)

» enforce srid geom- HffRATE JLEAIX A T H—#H (K2XST SRID)

AERERAE 73 oid, XIbpiEa XXM E F A Ara SIS srid, XEMJUIXE, HEFEEERNXE, MK,
M E&RHE S 4T AF] Geometry columns Fr, X, X 55 751 XX X &k f d XX,

MR T XX 0id, 5% oid —X, EEaXX @ XX A JUTXER srid, KEFXE, RE5E 2 H75%
HifiAZl geometry columns Ft, (HASNXIFEATHEAERXGHIXFTXH,

ESHE RN E BRI XX akds, Byt EgEABuEX h g 22X EZMXNXPB Geometry columns
K, HAEELAH R AR PRI EX X R, e E R X o XX B350 % 55 A Zl geometry columns
R FI BT, 280% AXER A AZ] geometry columns K474,

AT 1.4.0

B 2.0.0 BRI BT, DXAE A A DXOB 62 IXRF i AS 2 XX DX ook DX AR LArT DX B, A7 48w A5 X e 3B 4
use typmod H4¥HNXENX false ffi XXX # 17X,

X : 2.0.0 51 AT use_typmod AIX S, sulXEEEEHH typmodifiers kXXX 5 X &4,

]

CREATE TABLE public.myspatial table(gid serial, geom geometry);

INSERT INTO myspatial table(geom) VALUES(ST GeomFromText('LINESTRING(1 2, 3 4)',4326) );
- This will now use typ modifiers. For this to work, there must exist data

SELECT Populate Geometry Columns('public.myspatial table'::regclass);

populate geometry columns
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\d myspatial table

Table "public.myspatial table”

Column | Type | Modifiers

________ e SRR _ . - -

gid | integer | not null default nextval('myspatial table gid seq':: <«
regclass)

geom | geometry(LineString,4326) |

-- This will change the geometry columns to use constraints if they are not typmod or have <+
constraints already.

--For this to work, there must exist data

CREATE TABLE public.myspatial table cs(gid serial, geom geometry);

INSERT INTO myspatial table cs(geom) VALUES(ST GeomFromText('LINESTRING(1 2, 3 4)',4326) );

SELECT Populate Geometry Columns('public.myspatial table cs'::regclass, false);

populate geometry columns

Table "public.myspatial table cs”

Column | Type | Modifiers

________ dbecocoococoocodbcococcooocococoococcoocoCcOOCOoCTOCOOCOCOOCOCOCCoOSOCCOSOCOOSOCOSCOSOoSooo
gid | integer | not null default nextval('myspatial table cs gid seq'::regclass)
geom | geometry |

Check constraints:
"enforce dims geom” CHECK (st ndims(geom) = 2)
"enforce _geotype geom” CHECK (geometrytype(geom) = 'LINESTRING'::text OR geom IS NULL)
"enforce srid geom” CHECK (st srid(geom) = 4326)

7.2.6 UpdateGeometrySRID

UpdateGeometrySRID — EE3r )L 41] i 45 BL54H) SRID BA KR e84k,

Synopsis
text UpdateGeometrySRID(varchar table name, varchar column name, integer srid);

text UpdateGeometrySRID(varchar schema name, varchar table name, varchar column name, in-

teger srid);
text UpdateGeometrySRID(varchar catalog name, varchar schema name, varchar table name, var-
char column name, integer srid);

fitk

F LA F A %M SRID, ¥#H Geometry columns HXRMS%, 415 X% 2 b XA E XX X7,
KX A E X 2EW, 3 RRREAIESN, NAEEKXEAY pgsql %222 E#fH current schemal() .

KB 3d 7 H ALK % z-index,
I 5 S R X = e A h X,
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G ll

T UTXE S A e R, H SRID £/ EWKT £ -

COPY roads (geom) FROM STDIN;
SRID=4326;LINESTRING(O 0, 10 10)
SRID=4326;LINESTRING(10 10, 15 0)

Ne

Mg 4326, LX'ELLE 22 SRID :

SELECT UpdateGeometrySRID('roads', 'geom',4326);

i R IAH S F 2N DDL X4 -

ALTER TABLE roads
ALTER COLUMN geom TYPE geometry(MULTILINESTRING, 4326)
USING ST SetSRID(geom,4326);

IMRAEAE MBI (o Hgl AXKRED, I HEA XXM Web 8K+, &7 LAEEH DDL S5t 4
e, (HA %M PostGIS & HEINAE Al LA — M 58 ik b 1

ALTER TABLE roads
ALTER COLUMN geom TYPE geometry(MULTILINESTRING, 3857) USING ST Transform(ST SetSRID(geom <
,4326),3857) ;

BXRER

UpdateRasterSRID, ST SetSRID, ST Transform, ST GeomFromEWKT

7.3 JLAXEEE

7.3.1 ST Collect

ST Collect — M—XJIfTXEX % GeometryCollection 5 Multi* JL{TX .

Synopsis

geometry ST _Collect(geometry gl, geometry g2);
geometry ST _Collect(geometry[] gl array);
geometry ST_Collect(geometry set glfield);

s

FUAIX IR UTXEE S H, KERZ Multi* 5t GeometryCollection, EREET XA JUTXE 25 EAH
FSAFENXAE (AXSRX), KATUTXEAEES hiRRAX,

H—FE R E2XAKATUXE

BRI R B LK

B 82 LA T IR A B R
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- Note

Nt meEmRASLANKEES (Multi 3 GeometryCollection), ST Collect 3EE GeometryCollection
(AXXZH—raEsmESEAHXE), XTHEXMER NEFXXHERST Dump BXAEEX
BEHEEFTR (KsXTEmHTG),

. Note

Not ST Collect #1ST Union B#2siRiasl, BXN L#ELRNERRR, ST Collect HNLANKRATE —
MrESH, MAUEMARERENX, ST Union E/LA EAHEXMLANXE, HESXSSEIXSE, %
EAHNRNX, BaTia:EEXAN AN,

"M 5IAT 1.4.0 - ST Collect (JUfil), ST Collect 52X, LA bt XEE % S X IE,
Wig ks 3d H HA K% z-index.,
15 S R X s A X

- ARG

/IZIA# 2D /Ixﬁx;o

SELECT ST AsText( ST Collect( ST GeomFromText('POINT(1 2)'),
ST GeomFromText('POINT(-2 3)') ));

st astext

MULTIPOINT((1 2),(-2 3))

&7 3D s,

SELECT ST AsSEWKT( ST Collect( ST GeomFromEWKT('POINT(1 2 3)'),
ST GeomFromEWKT ('POINT(1 2 4)') ) );

st asewkt

MULTIPOINT(1 2 3,1 2 4)

A,

SELECT ST AsText( ST Collect( 'CIRCULARSTRING(220268 150415,220227 150505,220227 150406) ',
'CIRCULARSTRING (220227 150406,2220227 150407,220227 150406)'));

st astext

MULTICURVE (CIRCULARSTRING (220268 150415,220227 150505,220227 150406),
CIRCULARSTRING(220227 150406,2220227 150407,220227 150406))

-BXIEX S

o8 FH - XX P 280 X DX 32 B 2
SELECT ST Collect( ARRAY( SELECT geom FROM sometable ) );

7 P A8 X DX 5 B e D R X,
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SELECT ST AsText( ST Collect(
ARRAY[ ST GeomFromText ('LINESTRING(1 2, 3 4)'),
ST _GeomFromText('LINESTRING(3 4, 4 5)') ] )) As wktcollect;

--wkt collect --
MULTILINESTRING((1 2,3 4),(3 4,4 5))

~H-REEEEN
XFER A X LT 170 K A 1 N EE Ao
SELECT stusps, ST Collect(f.geom) as geom
FROM (SELECT stusps, (ST Dump(geom)).geom As geom
FROM

somestatetable ) As f
GROUP BY stusps

BXER

ST Dump, ST Union

7.3.2 ST_LineFromMultiPoint

ST LineFromMultiPoint — M% s LA XE X e

Synopsis

geometry ST _LineFromMultiPoint(geometry aMultiPoint);

EE::puy

INE Z=VIR GG NN
ST MakeLine M Point 5% LineString X ANX#X,

Nk 3d 7 HAENX % z-index,

]

M 3D Z X 3D R
SELECT ST_ASEWKT( ST_LineFromMultiPoint('MULTIPOINT(1 2 3, 456, 7 8 9)') ));

--result--
LINESTRING(1 2 3,4 5 6,7 8 9)

BXRER

ST ASsEWKT, ST MakelLine
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7.3.3 ST_MakeEnvelope

ST MakeEnvelope — MRHaH/NlR AKX EEEFZ K.

Synopsis

geometry ST MakeEnvelope(float xmin, float ymin, float xmax, float ymax, integer srid=unknown);

EE::puy

MR N AER AN X MY EfER % XE, KANKLXYS SRID f8ERZENK 2% 2N ILE, 5K EE SRID, X
AR MZEXZ% %K (SRID 0),

w15
X : 2.0 : 5l ATIEAR$EE SRID MG M N e ML T RE,
o~ ERNXFRIES X

SELECT ST AsText( ST MakeEnvelope(10, 10, 11, 11, 4326) );

st asewkt

POLYGON( (10 10, 10 11, 11 11, 11 10, 10 10))

BXRER

ST MakePoint, ST MakeLine, ST MakePolygon, ST TileEnvelope

7.3.4 ST _Makeline
ST MakeLine — M Point, MultiPoint, 5 LineString geometries X# LineString.

Synopsis

geometry ST MakeLine(geometry geoml, geometry geom?2);
geometry ST MakeLine(geometry[] geoms_array);
geometry ST MakeLine(geometry set geoms);

1::pU

£

X @& Point. MultiPoint & LineString JI{IXEH si# LineString, Ht/LAX A 2XEX X,
H—Fi A B2 XAXKAUEXE
AR B UK

FEMERA BT ENREEE, N T A AJUTHXE, XERSNK AT #H ORDER BY, ={#HNX4AE
ORDER BY 4] +NXKX.

X A LineString JF X EE X 205 XXX A . Point #1 MultiPoint X A HEE S AL X.ST RemoveRepeated]
AT HNXNXH LineString HiEE 1,
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X%k ks 3d I ALK % z-index,
AP : 2.3.0 - 51 AT X MultiPoint XAt 3% Ff
AT ¢ 2.0.0 - 51 A TX LineString XA GHEM LK
AJHME 1 1.4.0 - 5l AT ST MakeLine(geomarray), ST MakeLine & EsERX, wLAH Ml XBE % 5,

- WA

A — S XA s X X
SELECT ST AsText( ST MakeLine(ST Point(1,2), ST Point(3,4)) );

st astext

LINESTRING(1 2,3 4)

MM =X Ak = XX
SELECT ST _ASEWKT( ST MakeLine(ST MakePoint(1,2,3), ST MakePoint(3,4,5) ));

st_asewkt

LINESTRING(1 2 3,3 4 5)

MDA AR DB DA A Al — 2 X,
select ST AsText( ST MakeLine( 'LINESTRING(® 0, 1 1)', 'LINESTRING(2 2, 3 3)' ) );

st astext

LINESTRING(O® 0,1 1,2 2,3 3)

=~ FEXEK SRR

M X BE R 1 7 X X B 8 XX 7 — & X0,
SELECT ST MakelLine( ARRAY( SELECT ST Centroid(geom) FROM visit locations ORDER BY <«
visit time) );
=X B NARK =XK

SELECT ST_ASEWKT( ST MakeLine(
ARRAY[ ST MakePoint(1,2,3), ST MakePoint(3,4,5), ST MakePoint(6,6,6) 1 ));

st_asewkt

LINESTRING(1 2 3,3 4 5,6 6 6)

Bl RAEBER

HRBIM — KX X & F XX GPS sz 4, HXEANKS K E— XX, KRN R bz XX
GPS X siX 5 LineStrings.

ORDER BY )] B T LAEAARI X e 4= X o




PostGIS 3.6.0dev F it 78 /903

SELECT gps.track id, ST MakelLine(gps.geom ORDER BY gps time) As geom
FROM gps points As gps
GROUP BY track id;

£ PostgreSQL 9 i, mIEMEMFXNhHErE, H2, XXXE e XX WX,

SELECT gps.track id, ST MakelLine(gps.geom) As geom
FROM ( SELECT track id, gps_time, geom
FROM gps_points ORDER BY track id, gps_time ) As gps
GROUP BY track id;

BXER

ST RemoveRepeatedPoints, ST ASEWKT, ST AsText, ST GeomFromText, ST MakePoint, ST Point

7.3.5 ST _MakePoint

ST MakePoint — X% 2D, 3DZ 5 4D %,

Synopsis

geometry ST MakePoint(float x, float y);
geometry ST _MakePoint(float x, float y, float z);
geometry ST _MakePoint(float x, float y, float z, float m);

ﬁs

£

Xt —4 2D XY, 3D XYZ 5t 4D XYZM WU LAIXKE, i ST MakePointM XX A XYM 4 XH 51,
fif] ST SetSRID XN sifaE —NEXSEKKNK (SRID),

NAARFFE OGC X#E, {H ST MakePoint tEST GeomFromText #1 ST PointFromTextsE Mk, B k5, ©HHE
B AT T AKX,

N;‘“’! Note
NF AR, X 2XE, Y 2XE

N;‘f"! Note
ATLUERAEE ST Point, ST PointZ, ST PointM #1 ST PointZM X EH#E SRID M=,

ﬂ Ni# £ 3d 3 HALNE z-index,
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G ll

-- Create a point with unknown SRID
SELECT ST MakePoint(-71.1043443253471, 42.3150676015829);

-- Create a point in the WGS 84 geodetic CRS
SELECT ST SetSRID(ST MakePoint(-71.1043443253471, 42.3150676015829),4326);

-- Create a 3D point (e.g. has altitude)
SELECT ST MakePoint(1l, 2,1.5);

-- Get z of point
SELECT ST _Z(ST_MakePoint(1, 2,1.5));
result

BXRER

ST GeomFromText, ST PointFromText, ST SetSRID, ST MakePointM, ST Point, ST PointZ, ST PointM,
ST PointZM

7.3.6 ST_MakePointM

ST MakePointM — R4 X, Y fl M XX/ — 455,

Synopsis

geometry ST MakePointM(float x, float y, float m);

EE::puy

Met—AMEA X, Y M (KEX) BXMKH, i ST MakePoint X EA XY, XYZ 5 XYZM XM,
i ST SetSRID MM g E — 12X 2%EXNXK (SRID),

Nw Note
NFKR##X, X 2XE, Y 2XE

Not¥ Note
E#L ST_PointM #1 ST_PointzM A FXEER M XH1EE SRID K==,
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G ll

Not Note
ST_AsSEWKT ST_ASEWKT BFF#RFHENXH, NERENXST AsTextd M XXX,

AR EAARA SRID 5,

SELECT ST AsEWKT( ST MakePointM(-71.1043443253471, 42.3150676015829, 10) );
st asewkt

POINTM(-71.1043443253471 42.3150676015829 10)

1£ WGS 84 i ARDIR i ER A M X AL
SELECT ST_ASEWKT( ST SetSRID( ST MakePointM(-71.104, 42.315, 10), 4326));

st_asewkt

SRID=4326;POINTM(-71.104 42.315 10)

DUE A e M
SELECT ST_M( ST MakePointM(-71.104, 42.315, 10) );

result

BXER

ST MakePoint, ST SetSRID, ST PointM, ST PointZM

7.3.7 ST MakePolygon

ST MakePolygon — MZHIH X ALFIER N2 X,

Synopsis

geometry ST MakePolygon(geometry linestring);

geometry ST _MakePolygon(geometry outerlinestring, geometry[] interiorlinestrings);

s

D5 i X 72 A T AL IXF D i 2 XTE, KA L XIE o KZK A&RXEH (KD,
B 1 #2NKA AN,

A 2: 32445 LineString AN (#L) LineString %X, ] LA# ] PostgreSQL array agg()
ARRAY() XXX LA,

. ARRAY[] &
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N;’f"! Note
LR EZZTFRHR, HA ST LineMerge4£ X &E, SXMEAST Dump RRIXH,

gk 3d 7 HAENX % z-index,

=~ K—KAERX

M 2D XA Z KE.
SELECT ST MakePolygon( ST GeomFromText('LINESTRING(75 29,77 29,77 29, 75 29)'));

ffif] ST StartPoint #1 ST AddPoint[X& JF %X e BAA: sk

SELECT ST MakePolygon( ST AddPoint(foo.open line, ST StartPoint(foo.open line)) )
FROM (
SELECT ST _GeomFromText ('LINESTRING(75 29,77 29,77 29, 75 29)') As open_line) As foo;

M 3D W& L% X IE

SELECT ST ASEWKT( ST MakePolygon( 'LINESTRING(75.15 29.53 1,77 29 1,77.6 29.5 1, 75.15 <+
29.53 1)'));

st _asewkt

POLYGON((75.15 29.53 1,77 29 1,77.6 29.5 1,75.15 29.53 1))

MEA M XX # L% NP

SELECT ST AsSEWKT( ST MakePolygon( 'LINESTRINGM(75.15 29.53 1,77 29 1,77.6 29.5 2, 75.15 +
29.53 2)' ));

st _asewkt

POLYGONM((75.15 29.53 1,77 29 1,77.6 29.5 2,75.15 29.53 2))

71 : KPFLBIA TS

Xt — XA XSMLEXEZ XKIE

SELECT ST MakePolygon( ST ExteriorRing( ST Buffer(ring.line,10)),
ARRAY[ ST Translate(ring.line, 1, 1),
ST ExteriorRing (ST Buffer(ST _Point(20,20),1)) 1

)
FROM (SELECT ST ExteriorRing(
ST Buffer(ST Point(10,10),10,10)) AS line ) AS ring;

N —XEamnXR, HbiARERiMn. XAREMNZ XK/ X KR ASX £, i i X = X 8
FAST IsClosedfiEfEAST Boundary f2ENEH XSG ST MakePolygon FER X HH ST LineMergef¥
XANXHIKXNKX A4 LineString, (HZ, XiER, WR—-NMEBXEZ NEIESXEXNK, KARFEKRLSZ XK, ) f#

F LEFT JOIN wnlfiffal i &4, B e XA,

Nw Note
f#F CASE Xis2RENFEHXNXNXEl ST MakePolygon &X2 NULL i&E X,
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SELECT p.gid, p.province name,

CASE WHEN array _agg(w.geom) IS NULL

THEN p.geom

ELSE ST MakePolygon( ST LineMerge(ST Boundary(p.geom)),

array_agg(w.geom)) END

FROM

provinces p LEFT JOIN waterlines w

ON (ST Within(w.geom, p.geom) AND ST IsClosed(w.geom))

GROUP BY p.gid, p.province name, p.geom;

X —Fifr X 2 1) A A 26 XA ARRAY() X B Beig4 7 82 XXX X,

SELECT p.gid, p.province name,
CASE WHEN EXISTS( SELECT w.geom
FROM waterlines w
WHERE ST Within(w.geom, p.geom)
AND ST IsClosed(w.geom))
THEN ST MakePolygon(
ST LineMerge(ST Boundary(p.geom)),
ARRAY ( SELECT w.geom
FROM waterlines w
WHERE ST Within(w.geom, p.geom)
AND ST IsClosed(w.geom)))
ELSE p.geom
END AS geom
FROM provinces p;

BXRER

ST BuildArea ST Polygon

7.3.8 ST_Point

ST Point — X#E#EA X, Y fil SRID X5,

Synopsis

geometry ST _Point(float x, float y);

geometry ST_Point(float x, float y, integer srid=unknown);

fidt

wEEANE X flY £XXH Point, Xi& ST MakePoint ) SQL-MM %X, XXM X #lY,

Note Note
XF Kb, X EXE, Y 2XE

1K : 3.2.0 srid EXNXA AT XIS ERE AR, XIHRZ%FHEZ S ST SetSRID K& ML Lk EXX srid,

X 4HZEXNX T SQL/MM Kit, SQL-MM 3: 6.1.2
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I LA
SELECT ST Point( -71.104, 42.315);

XiE— e T SRID A :
SELECT ST Point( -71.104, 42.315, 4326);

fa7E SRID WX —Fh = :
SELECT ST SetSRID( ST Point( -71.104, 42.315), 4326);

R~E : HhIE

DAE e o (A o0 XIXXIE) -
SELECT ST Point( -71.104, 42.315, 4326)::geography;

1£ Pre-PostGIS 3.2 MARMMANX F, {#H CAST :
SELECT CAST( ST SetSRID(ST Point( -71.104, 42.315), 4326) AS geography);

RSB AE B ALK R (W1 WGS84) w, XnMEXiT XXX, &G H A 2, fFitRpd, X
AERXMFERER (SRID 2273) EARXNXNX WGS84 (SRID 4326).

SELECT ST Transform( ST Point( 3637510, 3014852, 2273), 4326)::geography;

BXER

ST MakePoint, ST PointZ, ST PointM, ST PointZM, ST SetSRID, ST Transform

7.3.9 ST PointZ

ST PointZ — X EA X, Y. Z #1 SRID X s,

Synopsis

geometry ST _PointZ(float x, float y, float z, integer srid=unknown);

}.E\

£

AREANE X, Y fl Z XX, WRKE, XKEA SRID X,

#X : 3.2.0 srid 1EXX A AT XS8R, XIHKZ2EEE S ST SetSRID X & AE Lk EXX srid,
Gl

SELECT ST PointZ(-71.104, 42.315, 3.4, 4326)

SELECT ST PointZ(-71.104, 42.315, 3.4, srid => 4326)

SELECT ST PointZ(-71.104, 42.315, 3.4)
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BXRER

ST MakePoint, ST Point, ST PointM, ST PointZM

7.3.10 ST _PointM

ST PointM — X&EA X, Y. M 1 SRID XM,

Synopsis

geometry ST _PointM(float x, float y, float m, integer srid=unknown);

1::pUN

ER—A s, MaKeE T X YA M 8XK, @8EXE, XXEA SRID K,
#X : 3.2.0 srid 1EXX A AT XS8R, XIHKZ22EEZE S ST SetSRID X & PAE Lk EXX srid,

]
SELECT ST PointM(-71.104, 42.315, 3.4, 4326)
SELECT ST PointM(-71.104, 42.315, 3.4, srid => 4326)

SELECT ST PointM(-71.104, 42.315, 3.4)

BXRER

ST MakePoint, ST Point, ST PointZ, ST PointZM

7.3.11 ST _PointZM

ST PointZM — X##HA X, Y. Z. M Fl SRID XM,

Synopsis

geometry ST _PointZM(float x, float y, float z, float m, integer srid=unknown);

E1::pU

£

A, NaKET X, Y, Z, M £AXKX, aiXe, XXEA SRID K.
#X - 3.2.0 srid /EXXAT XS8R, XIHMZ2EFEE . ST SetSRID Y& BE Ui fA& EXX srid,




PostGIS 3.6.0dev F it 85/903

G ll
SELECT ST PointZM(-71.104, 42.315, 3.4, 4.5, 4326)
SELECT ST PointZM(-71.104, 42.315, 3.4, 4.5, srid => 4326)

SELECT ST PointzZM(-71.104, 42.315, 3.4, 4.5)

BXER

ST MakePoint, ST Point, ST PointM, ST PointZ, ST SetSRID

7.3.12 ST Polygon

ST Polygon — MEAHEE SRID HMIXHXE#EZ X E,

Synopsis

geometry ST _Polygon(geometry lineString, integer srid);

EE::puy

R EHEXE LineString XML X, HRHE srid KiE2i X555 K.
ST Polygon Xl 7*ST MakePolygon #= 1, {HZIT SRID Xi&,
SXENAMZXE, X ST MakePolygon ¥= 2, #AEM/H ST SetSRID,

N;‘f"! Note
LRBAES LTS, A8 ST LineMergetmX &, ©XEAST Dump ERIXE,

W 1 5#XK T SQL 1.1 # 0GC RIKHAENE.
) X EKE T SQL/MM K, SQL-MM 3: 8.3.2
O Reigcsss 3d A A2RKA zindex,

Gl

= N% NI,
SELECT ST AsText( ST Polygon('LINESTRING(75 29, 77 29, 77 29, 75 29)'::geometry, 4326) );

-- result --
POLYGON( (75 29, 77 29, 77 29, 75 29))

ER=NZ NI,
SELECT ST_ASEWKT( ST_Polygon( ST_GeomFromEWKT ('LINESTRING(75 29 1, 77 29 2, 77 29 3, 75 29 +
1)"), 4326) );

-- result --
SRID=4326;POLYGON((75 29 1, 77 29 2, 77 29 3, 75 29 1))



http://www.opengeospatial.org/standards/sfs
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BXRER

ST AsEWKT, ST AsText, ST GeomFromEWKT, ST GeomFromText, ST LineMerge, ST MakePolygon

7.3.13 ST TileEnvelope

ST TileEnvelope — {#if] XYZ U]/ 52 X4£ Web Mercator (SRID : 3857) XKL XK,

Synopsis

geometry ST _TileEnvelope(integer tileZoom, integer tileX, integer tileY, geometry bounds=SRID=3857;LI]
20037508.342789 -20037508.342789,20037508.342789 20037508.342789), float margin=0.0);

£

}.E\

NeEtE— N2 KK, Wil XYZ U5 2 Mg R agdaX. XXX EXBXX Z #IXK KSR X XS XY 225145
&, AHTEN ST AsMVTGeomfrRHIKNKNX A, BUF LAEXEXNXNX MVT XX A4 X 22X,

MN BT, 97X A TFWeb Mercator® X % (SRID:3857) 1, (/] Web 2 FHERAXMWXHETEX (-
20037508.342789, 20037508.342789) , X & MVT XNX& % AKX %, 7TXMK bounds Al T-7¢
KR AKX, BRE—NUEK, B4 SRID fl “KNXXEZ" FHENTEK, XYZ XKXRAXNYEXIE G
ALN

A margin ZEATHPRXXXENXEWE 2. Hl4l, margin=0.125 FXXXE 12.5%, fH24% 34X K7E
XK/NX 4096 X buffer=512 (41 ST AsMVTGeom {1, XX T XIE X XX X A A4 T XX ar X I
ZAMEAEIEE A, HEEESXNXKESL, Fli, iR (—4D5) aaesiaXNXmXX, Kk EX XXX
EXERANXN F, B AT — A KX a] KK s, 78 XX A et X XD A XA KA e Al s, o
AXKEX/AXNX, &R -0.5 FIX, RXNX5E2ERKNK, 5 ST AsMVTGeom —&MHANX, X271f5EX
i, XX ST AsMVT,

#X ;@Y 3.1.0 margin 244,
"M : 3.0.0

) XERAE M AR

SELECT ST AsText( ST TileEnvelope(2, 1, 1) );
st _astext

POLYGON( (-10018754.1713945 0, -10018754.1713945 10018754.1713945,0 10018754.1713945,0 <+
0,-10018754.1713945 0))

SELECT ST AsText( ST TileEnvelope(3, 1, 1, ST MakeEnvelope(-180, -90, 180, 90, 4326) ) );
st _astext

POLYGON( (-135 45,-135 67.5,-90 67.5,-90 45,-135 45))

BXER

ST MakeEnvelope



https://en.wikipedia.org/wiki/Tiled_web_map
https://en.wikipedia.org/wiki/Web_Mercator_projection
https://en.wikipedia.org/wiki/Tiled_web_map
https://en.wikipedia.org/wiki/Web_Mercator_projection
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7.3.14 ST _HexagonGrid

ST HexagonGrid — & [A]—[X|5¢ 4 7 5 ) LT 2 HX A A K FIX T8 55,

Synopsis

setof record ST_HexagonGrid(float8 size, geometry bounds);

1::pUN

MAETE A X R TT 1R, R EHIERXIB AN, XA RBHIKM HE, ) KXTFXEW FEm SRS FXER
XK/, M SRS W TR, A — Rk EmE AXIER M, Tiling(SRS, Size), HEEEIZ T TXNX : K&

Tiling(SRS, Size) ##X L7 XE 5 M2 X 5t & (X,

14 1,4 34 “ 5.4 Q 7.4
-1"3 G é Q ?13
I__I
‘, qf
-1h1 -ﬂ- ?11
ROUNDY

-1"{] Q ?1'.:'

-1,-1 1,-1 3,-1 5,-1 7,-1

Xt AKIZH SRS ZX LIk iEHEH SRS,

AN DT D DA RS A ek = % 2 2 Al TR S TR TS R FRIR AR P, AN SRR, R T RE 2 AR A4 R 58 43 & AL Y

AN
SRANIFEAE



https://github.com/uber/h3
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=020
A\

NS=N20)
=ONSOU=

AT 3.1.0

< NEAXFE R

XA XA mis e, DB T RN 5 A A DR A, ARG AE2E D] 1 DRI P A%

SELECT COUNT(*), hexes.geom
FROM
ST HexagonGrid (
10000,
ST SetSRID(ST EstimatedExtent('pointtable', 'geom'), 3857)
) AS hexes
INNER JOIN
pointtable AS pts
ON ST Intersects(pts.geom, hexes.geom)
GROUP BY hexes.geom;

I NEERAXFEEEENX

AR FXDBEA 2 DX I 5 2R i — DA DT XD F AR 2 A 5 HOS AR SR A XY, XX 2452140 % MR
&M,




PostGIS 3.6.0dev T/ 89 /903

MEXICO

PN P fR i AN S X w75, 2 AN AR 50 SR E X,

&
ott) Note
b L 5|f FROM FIRAHERTZERN, LATERAL XX FX & 1R O£ &8I E H, K ik, CROSS JOIN LATERAL.
CROSS JOIN =X XH#) CROSS JOIN LATERAL EA&RHIMEMNIE,

SELECT adminl.gid, hex.geom
FROM

adminl

CROSS JOIN

ST HexagonGrid (100000, adminl.geom) AS hex
WHERE

adm@_a3 = 'USA'

AND

ST Intersects(adminl.geom, hex.geom)

BXRER

ST EstimatedExtent, ST SetSRID, ST SquareGrid, ST TileEnvelope

7.3.15 ST _Hexagon

ST Hexagon — i FHFZHEA DR~ FIS X R 22 X P A X o A IXGR [ET XA S X

Synopsis

geometry ST _Hexagon(float8 size, integer cell i, integer cell j, geometry origin);
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ﬁs

£

i1 5. ST HexagonGrid M FM/ASKEH MBS, EEFRFRNX oK LXNKNAER—MAKE. (AIX) #TLAX %
PR AR K, BRXU 52X 0,0,

A AN EANE SRID, KX HH ST SetSRID ¥¥ SRID X K& HHEHX,
"M : 3.1.0

o~ ERRERSXE

SELECT ST AsText(ST SetSRID(ST Hexagon(1.0, 0, 0), 3857));

POLYGON((-1 0,-0.5
-0.866025403784439,0.5
-0.866025403784439, 1
0,0.5
0.866025403784439,-0.5
0.866025403784439, -1 0))

BXER

ST TileEnvelope, ST HexagonGrid, ST Square

7.3.16 ST SquareGrid

ST SquareGrid — &[] — X 5& 4 5 J L 28X S A& 1 A TERIX eig &5

Synopsis

setof record ST_SquareGrid(float8 size, geometry bounds);

}.E\

£

MFIH IE SR G TR 5, XFXEREE SRS FIXEMNXDMN T, M SRS M SIFE, FAE— AN MUR R H
JiRs M, Tiling(SRS, Size), Mkl 7 A FXKX : X2 Tiling(SRS, Size) HityXIL6 g 5 X 5 X 5t & X,

X IET T2 SRS @S LHY SRS,

TETT TR RTINS 58 X D R /N A Bl 5 TS T 5 S 22 4 T QAR T, 58 4w R XA ) [XQ 2t DX ) St 8 39 1 )
D 5 A R

AAEME - 3.1.0

T~ M= EREMR 1 BB

PR AR AP 7 ] /AL D PR R AN DX 5, R b SR A R e i ) 5 /- AR 5 XD, DX DXRJE 8 ST Intersects X47XI,

WITH grid AS (
SELECT (ST SquareGrid(1l, ST Transform(geom,4326))).*
FROM admin® WHERE name = 'Canada’
)
SELECT ST AsText(geom)
FROM grid
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=~ NBEEARHHRE (AKX EFK)

BXIX AT SR A, X R RVE X EX N AR G MRS, RIE1EZ2EN EXERIK Mg, X, &4X7E
N5 XNERAER AR, HEKRKANKNE, BORREES T &,
SELECT COUNT(*), squares.geom
FROM
pointtable AS pts
INNER JOIN
ST SquareGrid(
1000,
ST SetSRID(ST EstimatedExtent('pointtable', 'geom'), 3857)
) AS squares
ON ST Intersects(pts.geom, squares.geom)
GROUP BY squares.geom

I EREN RSB REENXIES T F B RXTXE

X4 528 — A BIE R, EX T AR RN X8

SELECT COUNT(*), squares.geom
FROM
pointtable AS pts
INNER JOIN
ST SquareGrid(
1000,

pts.geom
) AS squares
ON ST Intersects(pts.geom, squares.geom)
GROUP BY squares.geom

BXER

ST TileEnvelope, ST HexagonGrid , ST EstimatedExtent, ST SetSRID

7.3.17 ST Square

ST Square — i FH#H AL XIXIR/INFIIE F5 T A% 22 DA P XL e % A DGR [T XA TE 5 T

Synopsis

geometry ST _Square(float8 size, integer cell i, integer cell j, geometry origin);

i 5.ST SquareGridtH[FEMIE S MBES, (EXEFFRIX XK AER —NIEAFR, (X)) 8 LAX#ESEN
A, BXE X 0,0,

A X% A X E SRID, KX ST SetSRID J% SRID X K& L X,

"M 3.1.0
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™ R RERER

SELECT ST AsText (ST SetSRID(ST Square(1.0, 0, 0), 3857));

POLYGON((0 0,0 1,1 1,1 0,0 0))

BXRER

ST TileEnvelope, ST SquareGrid, ST Hexagon

7.3.18 ST Letters

ST Letters — & [EEHNLANTERINK AT, BRNEHAER T, BRI CAEENX 100,

Synopsis

geometry ST Letters(text letters, json font);

E7::pU

£

(P A A A5 R TE R X S DR T LA, BRXSOR D 100.0, UM R A7 REECER B R B REDER A B . R
D SR AL A BE DAL i T e B e IR XA —A4 json B, AFHRFXIX, Jf2A base64 MXIXIH TWKB f
NIRTBAR, TR FATE SRR B XK £ X 1000 4NKAL.

BRI R, SO AR A R, R ik B T R A A E X B SO R, B B ST Scale Bi#, RJIENXH
ST Translate B#K.

"M : 3.3.0

I £BXK “Yo©

SELECT ST AsText (ST Letters('Yo'), 1);

ST Letter ‘£ T4
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I MARFIFB XXX

SELECT ST Translate(ST Scale(ST Letters('Yo'), 10, 10), 100,100);

BXER
ST ASTWKB, ST Scale, ST Translate

7.4 JLAXXZES

7.4.1 GeometryType

GeometryType — PASCARIE 2GR [A] ) LA X B,

Synopsis

text GeometryType(geometry geomA);

5

[

7R 20K E ) LA XA, flal “LINESTRING”. “POLYGON”, “MULTIPOINT” 4.

OGC SPEC s2.1.1.1 - j&[1] Geometry #af X #ifk 7 X #4F5, Geometry #yaf XL 1 X B 44 FR DA 745 B
2% 41

Nﬂ_ﬂ’fd Note
NEHXEXIEE “POINTM” HRAMFEFERIERETEE M KX,

R : 3IA T 2.0.0 K% TN, = fIHH= f ML,
D 1 5#RR T SQL 1.1 1 06C KKK

O b5k s R R R,

) R 3d 3 B A2R% z-index,

O Wiz 155wk,

O it 5= AR IR = f 0 (TIN).

Rt

SELECT GeometryType(ST GeomFromText('LINESTRING(77.29 29.07,77.42 29.26,77.27 29.31,77.29 +
29.07)'));
geometrytype

LINESTRING



http://www.opengeospatial.org/standards/sfs
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SELECT ST GeometryType (ST GeomFromEWKT ('POLYHEDRALSURFACE( ((6 6 6, 6061, 011, 010, 0 «
0 0)),
((000,010,110, 100, 000)), ((60060, 1006, 101, 0601, 0600) <+

~

((

1 )
((0

10, 11,101, 100,1 0)),
10, 11,111,110, 010)), ((6O61, 101,111,011, 001) «
"))

--result

POLYHEDRALSURFACE

-
-0 o
T o

SELECT GeometryType(geom) as result

FROM
(SELECT
ST _GeomFromEWKT ('TIN (((
000,
001,
010,
000
),
000,
010,
110,
000
))
)') AS geom
) AS g;
result
TIN
HXER

ST GeometryType

7.4.2 ST_Boundary

ST Boundary — & [AJLAXEHIXF,

Synopsis

geometry ST Boundary(geometry geomA);

BE
Er_

[t Geometry X AN AN A, KAXGFRKENXA OGC SPEC % 3.12.3.2 Wik, I Xkt X &
AX AL, K2 RN, KA PME OGC SPEC % 3.12.2 X XIXIBZAE L Aar 3 1 sk 2 = A i X5,

p3
ZEEIQ
Bl GEOS XXX

¢ Note
i 7£ 2.0.0 Z#l, #WR5 GEOMETRYCOLLECTION —i2fEH, WEHKSIXZEE. M 2.0.0 1A, ©iRE

NULL (RZHEFHNXA),
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ﬂ HAHENNK T SQL 1.1 79 OGC KX fE Y5, OGC SPEC s2.1.1.1

ﬂ XA ENXNXT SQL/MM Xiti, SQL-MM IEC 13249-3: 5.1.17

D Resces 3d 9 AR AR z-index.
X BIAT 2.1.0 = A E
Hik : 3.2.0 LHF TIN, A6, RGN

Rt

HARENNS AR H#

SELECT ST _Boundary(geom)
FROM (SELECT 'LINESTRING(100 150,50 60,

ST AsText output

MULTIPOINT( (100 150), (160 170))

A

70 80, 160 170)'::geometry As geom) As f

HANXRZ KR K% XIE AL

SELECT ST Boundary(geom)
FROM (SELECT
"POLYGON (( 10 130, 50 190, 110 190, 140 <+«
150, 150 80, 100 10, 20 40, 10 130 ),
( 70 40, 100 50, 120 80, 80 110, <
50 90, 70 40 ))'::geometry As geom) As f

ST AsText output

MULTILINESTRING((10 130,50 190,110 <«
190,140 150,150 80,160 10,20 40,10 130),
(70 40,100 50,120 80,80 110,50 +
90,70 40))

SELECT ST AsText (ST Boundary(ST GeomFromText('LINESTRING(1 1,0 0, -1 1)')));

st astext

MULTIPOINT((1 1),(-1 1))

SELECT ST AsText (ST _Boundary(ST GeomFromText('POLYGON((1 1,0 0, -1 1, 1 1))"')));

st astext

LINESTRING(1 1,0 0,-1 1,1 1)



http://www.opengeospatial.org/standards/sfs
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--Using a 3d polygon
SELECT ST AsSEWKT (ST Boundary (ST GeomFromEWKT('POLYGON((1 11,0 01, -111, 111))")));

st _asewkt

LINESTRING(1 11,0 06 1,-1 11,11 1)

--Using a 3d multilinestring
SELECT ST AsEWKT (ST Boundary(ST GeomFromEWKT ( 'MULTILINESTRING((1 1 1,06 0 0.5, -1 1 1),(1 1 <«
0.5,0 0 0.5, -1106.5, 1180.5) )')));

st_asewkt

MULTIPOINT((-1 1 1),(1 1 0.75))

BXRER

ST AsText, ST ExteriorRing, ST MakePolygon

7.4.3 ST _BoundingDiagonal

ST BoundingDiagonal — 3&[a])J 1 X FHERIX £ X,

Synopsis

geometry ST _BoundingDiagonal(geometry geom, boolean fits=false);

}.E\

£

SAD A8 3% [0l X S LA XU R U AE DA £ X, B — A D U R D R, MR/ NP A, BRI XER, AR
MXAJUIXZE, DA KX,

X fits 28R EROHFERENXA. MR false, XM AKX FHENNX AN (KT EAENXZ KK
JUEIXIE, XSGHREER), ToDIXIRE S, 5 D DX DX SRR A DX 7 2 DA T LT 4K

SE[a] A JLARARAR B XA T LAR ) SRID FIXEE (Z F1 M 1F1E) o

N;t"! Note
ERIEERT EIXAFHXINNE), REVXE[MERR LR (THRE), XREREDBARER,

af M 2.2.0
N £ 3d 7 HAENX % z-index,
MXuhhe i # M AKX,
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G ll

-- Get the minimum X in a buffer around a point

SELECT ST _X(ST_StartPoint (ST BoundingDiagonal(
ST Buffer (ST Point(0,0),10)

)));

BXRER

ST StartPoint, ST EndPoint, ST X, ST Y, ST Z, ST M, ST Envelope

7.4.4 ST CoordDim

ST CoordDim — & [a] JLAal A A8 XX B

Synopsis

integer ST_CoordDim(geometry geomA);

EE::puy

E[A ST Geometry XIFAAXIX .,
XJ& ST NDims # MM & NX%4

© 1 5#RR T SOL 1.1 1 0GC RXHERiE,
O XAEXNK 7T SQL/MM Xiiti, SQL-MM 3: 5.1.3
Oy SRR,

) R 3d 3 AA2RK% z-index,

O Wik 2 mitkim,

D i 5= p AR R = £ T (TIN).

il
SELECT ST CoordDim('CIRCULARSTRING(1 2 3, 134, 56 7, 8 9 10, 11 12 13)"');
---result--
3

SELECT ST CoordDim(ST Point(1,2));
--result--
2



http://www.opengeospatial.org/standards/sfs
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BXRER

ST NDims

7.4.5 ST _Dimension

ST Dimension — & [a]JLfal X H $R X2

Synopsis

integer ST_Dimension(geometry g);

fa

WK[E I Geometry XIS MHHFNXEE, XK EBX/NF 8% F4XNXE, OGC SPEC s2.1.1.1 - X+ POINT iK[H 0,
KT LINESTRING %[5 1, X POLYGON 3&[H] 2, AR GEOMETRYCOLLECTION X AR ~F, #15 R ~F R%1
(f4n, XF2¢ GEOMETRYCOLLECTION), X:K[H| 0,

XAEXN T SQL/MM Xiti, SQL-MM 3: 5.1.2
1 : 2.0.0 5] A T ZHEARIE SRR TIN X8, 4XEze X, ERESIXE,

N;’M Note
£ 2.0.0 25, REZENAXERIKRE,

DU #S H5 % AHb THT
BB S Ry = AT A A XX = A (TIN),

Gl

SELECT ST Dimension('GEOMETRYCOLLECTION(LINESTRING(1 1,0 0),POINT(0O 0))"');
ST Dimension

BXER

ST NDims

7.4.6 ST Dump

ST Dump — &[N A —X geometry dump 47,

Synopsis

geometry dump[] ST Dump(geometry gl);
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},Es

£

PREU LX) AR E 5L (SRF), EiE[F—K geometry dump 17, #i78&—NJUIXIE (geom FEE) Fl—
MBI (path TE).

XFHEHALAXA (POINT. LINESTRING. POLYGON), REIXAXNX, Hiasa2ze path X, XAJUTX
X geom, NTHEASHL UK, MXENEAXMERRA]—ZNXK, I HBREERKAEES N E,

ST Dump X FXE/LAXNXMEA H, ©5ST Collect / GROUP BY #ifx, ENX@H 1T, HlUl, & T~
MULTIPOLYGONS X% POLYGONS,

WNXIhEE : 5IAT 2.0.0 XZmEifkrmE, =AEH=AMK%E,
"M : PostGIS 1.0.0RC1, FF%E PostgreSQL 7.3 35 & KA,

4 Note
b £ 1.3.4 zg1, tEHESSEHEXONLAXE—E2FERAXBEX, EXXERE 1.3.4 RESRAFEIX
I

WG IE SR X A5 R A X

DU #0052 A

BB S Ry = AR A XX = A E (TIN),
XSz Fs 3d I HA2K % z-index,

XA

SELECT sometable.fieldl, sometable.fieldl,
(ST _Dump(sometable.geom)).geom AS geom
FROM sometable;

-- Break a compound curve into its constituent linestrings and circularstrings
SELECT ST _ASEWKT (a.geom), ST HasArc(a.geom)
FROM ( SELECT (ST Dump(p _geom)).geom AS geom
FROM (SELECT ST GeomFromEWKT ( ' COMPOUNDCURVE (CIRCULARSTRING(O 0, 1 1, 1 0),(1 0, 0 <+
1))') AS p_geom) AS b

) AS a;
st asewkt | st hasarc
_____________________________ oo oooooooo
CIRCULARSTRING(® 0,1 1,1 0) | t
LINESTRING(1 0,0 1) | f

(2 rows)

ZHEAEE. TIN F1=AR0R0

-- Polyhedral surface example

-- Break a Polyhedral surface into its faces

SELECT (a.p_geom).path[1] As path, ST AsEWKT((a.p_geom).geom) As geom ewkt

FROM (SELECT ST Dump(ST_GeomFromEWKT (' POLYHEDRALSURFACE (

((60606,001, 011,010, 000)),

((600,0610,110,100,000)), ((06O6, 100,101,001, 0600)), ((110, 11«
1,101, 100, 110)),

(@10,011,111,110,010)), ((6061,101, 111,011, 601))
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)') ) AS p_geom ) AS a;

path | geom_ewkt
______ bocccoccooccococococococccoococococcoocooococococoocococoooooa
1 | POLYGON((0 0 0,0 01,061 1,06106,000))
2 | POLYGON((0 06 0,06 10,1106,100,0600))
3 | POLYGON((0 0 0,1 00,101,060 1,00 0))
4 | POLYGON((1 10,1 11,101,100,110))
5 | POLYGON((®6 10,0 11,111,110,010))
6 | POLYGON((0 01,10 1,111,011,060 1))
-- TIN --
SELECT (g.gdump).path, ST ASEWKT((g.gdump).geom) as wkt
FROM
(SELECT
ST Dump( ST _GeomFromEWKT('TIN (((
000,
001,
0610,
000
), ((
000,
010,
110,
000
))
)') ) AS gdump
) AS g;
-- result --
path | wkt
______ dboocoocoocooocoooocooocoocooncoco0obooo0oDoo0o oo
{1} | TRIANGLE((6 6 0,0 6 1,0 1 0,0 0 0))
{2} | TRIANGLE((0 0 0,0 1 0,11 0,00 0))

BXER

geometry dump, Section 13.6, ST Collect, ST GeometryN

7.4.7 ST _DumpPoints

ST DumpPoints — i&[a]JLAIX 4 X —X geometry dump 17,

Synopsis

geometry dump[] ST_DumpPoints(geometry geom);

EE::pu

RIULANIZAN (M) EAE B (SRF), EiR—Kgeometry dumpfT, SATEE—ANUAINXIE (geom
FE) M—MEBEEN (path 7B,

e geom FE¢ POINT ZRprieft L Xr X,
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e path B (integer[]) RMNXArfEHL LXK C R RN ERZRE, EElEM 1 JFE, #la, X+
LINESTRING, 7% {i}, Hr i & LINESTRING #4955 n AKX, XF POLYGON, B&#X {i,j}, Hrf
i 2XNXE (1 24X ; Emeii), j &Xdr X6 E,

ZX A E AKX AT UEXE, XEEH ST Points,

0 : 2.1.0 HEE b, EHXXXES C KE,

WNXIhEE : 5IAT 2.0.0 XZmEifRdhmE, =AM =AMKLE,

"M 1.1.0

O b5k s R R R,

O s % mtkinm,

O et 5= AR = £ 0 (TIN).
O Rissss 3d 3 A A2R% z-index,

XX $% LineStrings X4 #ENX X =

SELECT edge id, (dp).path[1] As index, ST AsText((dp).geom) As wktnode
FROM (SELECT 1 As edge id
, ST DumpPoints (ST _GeomFromText('LINESTRING(1 2, 3 4, 10 10)')) AS dp
UNION ALL
SELECT 2 As edge id
, ST DumpPoints (ST _GeomFromText('LINESTRING(3 5, 5 6, 9 10)')) AS dp
) As foo;

|

+
1 1 | POINT(1 2)
1| 2 | POINT(3 4)
1| 3 | POINT(10 10)
2 | 1 | POINT(3 5)
2 | 2 | POINT(5 6)
2 | 3 | POINT(9 10)

XU LRl

AN
_—
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SELECT path, ST AsText(geom)

N WN~

uo o

N B
~N N o

FROM (
SELECT (ST _DumpPoints(g.geom)).*
FROM
(SELECT
'GEOMETRYCOLLECTION(
POINT ( @ 1 ),
LINESTRING ( 0 3,
POLYGON (( 2 0, 2
POLYGON (( 3 0, 3
(51, 4
MULTIPOLYGON (
((05,0
(16, 3
((54,5
)
) ' ::geometry AS geom
) AS g
) 3
path | st astext
___________ dbccoocoococoooo
{1,1} | POINT(O 1)
{2,1} | POINT(O 3)
{2,2} | POINT(3 4)
{3,1,1} | POINT(2 0)
{3,1,2} | POINT(2 3)
{3,1,3} | POINT(O 2)
{3,1,4} | POINT(2 0)
{4,1,1} | POINT(3 0)
{4,1,2} | POINT(3 3)
{4,1,3} | POINT(6 3)
{4,1,4} | POINT(6 0)
{4,1,5} | POINT(3 0)
{4,2,1} | POINT(5 1)
{4,2,2} | POINT(4 2)
{4,2,3} | POINT(5 2)
{4,2,4} | POINT(5 1)
{5,1,1,1} | POINT(0O 5)
{5,1,1,2} | POINT(O 8)
{5,1,1,3} | POINT(4 8)
{5,1,1,4} | POINT(4 5)
{5,1,1,5} | POINT(O 5)
{5,1,2,1} | POINT(1 6)
{5,1,2,2} | POINT(3 6)
{5,1,2,3} | POINT(2 7)
{5,1,2,4} | POINT(1 6)
{5,2,1,1} | POINT(5 4)
{5,2,1,2} | POINT(5 8)
{5,2,1,3} | POINT(6 7)
{5,2,1,4} | POINT(5 4)
(29 rows)

ZEAEE. TIN I=FRa5R6

-- Polyhedral surface cube --

SELECT (g.gdump).path, ST AsEWKT((g.gdump).geom) as wkt

FROM
(SELEC

T

o N
oo

H~ O WU
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ST DumpPoints (ST GeomFromEWKT ('POLYHEDRALSURFACE( ((6 60, 0061, 011, 06010, 060 +«+

0)),
(000,010,110, 100, 000)), (0006, 100,101, 001, 000)),
((L10, 111,101,100, 110)),
(0@10,06011,111,110,010)), ((OO61, 1061, 111,011, 6061)) )') ) AS gdump

) AS g;
-- result --
path [ wkt
_________ dcooonocoooooo oo
{1,1,1} | POINT(O 0 0)
{1,1,2} | POINT(O 0 1)
{1,1,3} | POINT(O 1 1)
{1,1,4} | POINT(O 1 0)
{1,1,5} | POINT(O 0 0)
{2,1,1} | POINT(O 0 0)
{2,1,2} | POINT(O 1 0)
{2,1,3} | POINT(1 1 0)
{2,1,4} | POINT(1 0 0)
{2,1,5} | POINT(O 0 0)
{3,1,1} | POINT(O 0 0)
{3,1,2} | POINT(1 0 0)
{3,1,3} | POINT(1 0 1)
{3,1,4} | POINT(O0 0 1)
{3,1,5} | POINT(O 0 0)
{4,1,1} | POINT(1 1 0)
{4,1,2} | POINT(1 1 1)
{4,1,3} | POINT(1 0 1)
{4,1,4} | POINT(1 0 0)
{4,1,5} | POINT(1 1 0)
{5,1,1} | POINT(O 1 0)
{5,1,2} | POINT(O 1 1)
{5,1,3} | POINT(1 1 1)
{5,1,4} | POINT(1 1 0)
{5,1,5} | POINT(O 1 0)
{6,1,1} | POINT(O 0 1)
{6,1,2} | POINT(1 0 1)
{6,1,3} | POINT(1 1 1)
{6,1,4} | POINT(O0 1 1)
{6,1,5} | POINT(O 0 1)
(30 rows)
-- Triangle --
SELECT (g.gdump).path, ST AsText((g.gdump).geom) as wkt
FROM
(SELECT
ST DumpPoints( ST _GeomFromEWKT ('TRIANGLE ((
00,
09,
9 0,
00
))') ) AS gdump
) AS g;
-- result --
path | wkt
______ foocoooooooooo
{1} | POINT(G 0)
{2} | POINT(O 9)
{3} | POINT(9 0)
{4} | POINT(G 0)
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SELECT (g.gdump).path, ST AsEWKT((g.gdump).geom) as wkt

FROM
(SELECT
ST DumpPoints( ST GeomFromEWKT('TIN (((
000,
001,
010,
000
), ((
000,
010,
110,
000
))
)') ) AS gdump
) AS g;
-- result --
path | wkt
_________ boccococococococoocooo
{1,1,1} | POINT(O 0 0)
{1,1,2} | POINT(O 0 1)
{1,1,3} | POINT(0 1 0)
{1,1,4} | POINT(O 0 0)
{2,1,1} | POINT(O 0 0)
{2,1,2} | POINT(0 1 0)
{2,1,3} | POINT(1 1 0)
{2,1,4} | POINT(O 0 0)
(8 rows)
HBXER

geometry dump, Section 13.6, ST Dump, ST DumpRings, ST Points

7.4.8 ST DumpSegments

ST DumpSegments — XL XE kA XEGERE—K geometry dump 47,

Synopsis

geometry dump[] ST_DumpSegments(geometry geom);

fE

FREULMX XK G R EIEKE (SRF), ‘EiEFEl—NKgeometry dumpfs, Fra&— N UAKE (geom FE)
— BB (path 7B,

e the geom field LINESTRINGs represent the linear segments of the supplied geometry, while the
CIRCULARSTRINGs represent the arc segments.

e path 7B (integer[]) RMNX AL LMA ¢ L P B S EW RS, K5l 2M 1 RN, fla, XF
LINESTRING , #%#tX {i}, Hrh i & LINESTRING H% n MXEBGE A, XTI POLYGON , ##£EN {i,j},
Hep i 2XNXE (1 24K ; EmEaiX), j XX B e E,
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AN - 3.2.0

BB R = AR MAXNK =AM (TIN),

&
M Fr 3d I HA2N% z-index,

XA TL AT 7451

SELECT path, ST AsText(geom)

FROM (
SELECT (ST _DumpSegments(g.geom)).*
FROM (SELECT 'GEOMETRYCOLLECTION (
LINESTRING(1 1, 3 3, 4 4),
POLYGON((5 5, 6 6, 7 7, 5 5))

) ' ::geometry AS geom

) AS g

{1,1} b'’|b’" LINESTRING(
{1,2} b'’|b’" LINESTRING(
{2,1,1} b'’|b’" LINESTRING(
{2,1,2} b'’|b’" LINESTRING(
{2,1,3} b'’|b’" LINESTRING(
(5 rows)

~NOoO Ulw e
NOoO Ulw =
U1\I-G’b-l>w
B

TIN M=A A

-- Triangle --

SELECT path, ST AsText(geom)

FROM (
SELECT (ST DumpSegments(g.geom)).*
FROM (SELECT 'TRIANGLE((

0 0,
09,
9 0,
00
))'::geometry AS geom

) AS ¢

) 3

path b'’|b"" st _astext

{1,1} b'’|b’" LINESTRING(
{1,2} b'’|b’" LINESTRING(
{1,3} b'’|b’" LINESTRING(
(3 rows)

(el oM o]
© 0o
9100
ZEls

-- TIN --

SELECT path, ST _AsSEWKT(geom)

FROM (
SELECT (ST _DumpSegments(g.geom)).*
FROM (SELECT '"TIN(((

0!

[cNoNo)

0
01,
10,
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000
), ((
000,
010,
110,
000
))
) '::geometry AS geom
) AS g
) 3
path b'’|b"" st _asewkt
{1,1,1} b'’|b’"' LINESTRING(O 0 0,0 0 1)
{1,1,2} b"|b" LINESTRING(G 0 1,0 1 0)
{1,1,3} b'’|b’" LINESTRING(O 1 0,0 0 0)
{2,1,1} b'’|b’' LINESTRING(O 0 0,0 1 0)
{2,1,2} b'’|b’" LINESTRING(O 1 0,1 1 0)
{2,1,3} b"|b" LINESTRING(1 1 0,0 0 0)
(6 rows)
BXER

geometry dump, Section 13.6, ST Dump, ST DumpRings

7.4.9 ST DumpRings

ST _DumpRings — &[H% XEAXFAKK—XK geometry_dump 17,

Synopsis

geometry dump|[] ST DumpRings(geometry a polygon);

5t
FEENZ NI XL SR [E B EL (SRF), ‘BiREl—NXgeometry dump 17, #7a2& AN UIXE (geom F-B) Fl—
MNERHN (path 7B,

geom FEHEAMNEENK POLYGON, path #B2—MNXENX 1 BEHEK, wa2 XKL, 4K (58) #5R
51K 0. WX (4L) #IsREIK 1 K,

Not¥  Note
X5&RF POLYGON, BA&EMATF MULTIPOLYGONS

Al M - F % PostGIS 1.1.3 PostgreSQL 7.3 S5 @A,

Nk £ 3d 7 HAENX % z-index,
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G ll

DDAy DA%

SELECT polyTable.fieldl, polyTable.fieldl,
(ST _DumpRings(polyTable.geom)).geom As geom
FROM polyTable;

BAENANZ XL,

SELECT path, ST _AsSEWKT(geom) As geom
FROM ST DumpRings (

ST _GeomFromEWKT (' POLYGON( (-8149064 5133092 1,-8149064 5132986 1,-8148996 <+
5132839 1,-8148972 5132767 1,-8148958 5132508 1,-8148941 5132466 <+
1,-8148924 5132394 1,

-8148903 5132210 1,-8148930 5131967 1,-8148992 5131978 1,-8149237 5132093 <«
1,-8149404 5132211 1,-8149647 5132310 1,-8149757 5132394 1,

-8150305 5132788 1,-8149064 5133092 1),

(-8149362 5132394 1,-8149446 5132501 1,-8149548 5132597 1,-8149695 5132675 <+
1,-8149362 5132394 1))"')

) as foo;

{0} | POLYGON((-8149064 5133092 1,-8149064 5132986 1,-8148996 5132839 1,-8148972 5132767 <+
1,-8148958 5132508 1,
| -8148941 5132466 1,-8148924 5132394 1,
| -8148903 5132210 1,-8148930 5131967 1,
| -8148992 5131978 1,-8149237 5132093 1,
| -8149404 5132211 1,-8149647 5132310 1,-8149757 5132394 1,-8150305 <+
5132788 1,-8149064 5133092 1))
{1} | POLYGON((-8149362 5132394 1,-8149446 5132501 1,
| -8149548 5132597 1,-8149695 5132675 1,-8149362 5132394 1))

BXRER

geometry dump, Section 13.6, ST Dump, ST ExteriorRing, ST InteriorRingN

7.4.10 ST EndPoint

ST EndPoint — i&[f] LineString =% CircularLineString /G — 1 5,
Synopsis

geometry ST _EndPoint(geometry g);

EE::pu

&[] LINESTRING B¢ CIRCULARLINESTRING JLAIXEM &G — D mA/EX POINT, WIHENX AARZE LINESTRING
% CIRCULARLINESTRING, [X\K[a] NULL .

0

XAEXNK T SQL/MM Xiti, SQL-MM 3: 7.1.4
X i# 2k 3d 3 HALNX % z-index,
WG R X/ B X,
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Note

N;ta B : 2.0.0 AEEATXANLMAE MultiLineStrings, 7EIBARAR PostGIS &1, XI4T MultiLineString
AILAE A LR FREIX S, 7£ 2.0.0 1, BHEMEM MultiLineString —X&E NULL, IBH1TXZ2—
MRXXB9ThEE, BEZ2MLMBNXIGEERENXNX LINESTRING BATTEEATE 2.0.0 8% X LE58E NULL 89

&5,

]

X & (LineString) ¥ s

postgis=# SELECT ST AsText(ST EndPoint('LINESTRING(1 1, 2 2, 3 3)'::geometry));
st astext

POINT(3 3)

FEXEX AKX NULL

SELECT ST _EndPoint('POINT(1 1)'::geometry) IS NULL AS is null;
is null

3D X (LineString) % s

--3d endpoint
SELECT ST _ASEWKT(ST _EndPoint('LINESTRING(1 1 2, 12 3, 0 0 5)'));
st _asewkt

POINT(® 0@ 5)

DX i A
SELECT ST _AsText (ST _EndPoint('CIRCULARSTRING(5 2,-3 1.999999, -2 1, -4 2, 6 3)'::geometry)) <«

st _astext

POINT(6 3)

BXRER

ST PointN, ST StartPoint

7.4.11 ST_Envelope

ST Envelope — iK[al1 2R U X X FAER TLA X

Synopsis

geometry ST _Envelope(geometry gl);
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1::pUN

BAJL AT 4 A 7 558 1o Ffe B2 36 T LAT AR IR BURS P2 (float8) S /NS, 2 DX i SR 9 £ nUE DD ((MINX, MINY),
(MINX, MAXY), (MAXX, MAXY). (MAXX, MINY). (MINX, MINY)). (PostGIS ¥/l ZMIN/ZMAX A[).

BALEMN (EENX, ) RKEE POLYGON EENXE A LA, Bl POINT = LINESTRING.
Al M - 1.5.0 X EGXNXHAUEE A 2 floatd

HHEXX T SQL 1.1 % OGC XX fEN G, s2.1.1.1

XHEXNXT SQL/MM Xii, SQL-MM 3: 5.1.19

Rt

SELECT ST _AsText (ST Envelope('POINT(1 3)'::geometry));
st astext

POINT(1 3)
(1 row)

SELECT ST AsText(ST Envelope('LINESTRING(O® 0, 1 3)'::geometry));
st _astext

POLYGON((0 0,0 3,1 3,1 0,0 0))

(1 row)

SELECT ST _AsText (ST _Envelope('POLYGON((0 0, 0 1, 1.0000001 1, 1.0000001 0, 0 0))'::geometry <«
));
st _astext
POLYGON((0 0,0 1,1.00000011920929 1,1.00000011920929 0,0 0))
(1 row)
SELECT ST _AsText (ST _Envelope('POLYGON((0 0, 0 1, 1.0000000001 1, 1.0000000001 0, 0 0))':: «
geometry));
st astext
POLYGON((0 0,0 1,1.00000011920929 1,1.00000011920929 0,0 0))
(1 row)

SELECT Box3D(geom), Box2D(geom), ST AsText(ST Envelope(geom)) As envelopewkt
FROM (SELECT 'POLYGON((O 0, 0 1000012333334.34545678, 1.0000001 1, 1.0000001 0, 0 <+«
0))'::geometry As geom) As foo;
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s RN AR T

SELECT ST AsText (ST Envelope(
ST Collect(
ST GeomFromText('LINESTRING(55 75,125 150)'),
ST Point(20, 80))
)) As wktenv;
wktenv

POLYGON( (20 75,20 150,125 150,125 75,20 75))

BXRER

Box2D, Box3D, ST OrientedEnvelope
7.4.12 ST_ExteriorRing
ST ExteriorRing — i[5 R% X EA XK LineString.

Synopsis
geometry ST_ExteriorRing(geometry a_polygon);
R

KA &R % NEAXE N &, WRUAIKEAZ%NXE, KR NULL,

N:'l"! Note
LR E AR MULTIPOLYGON, XIF MULTIPOLYGON, & ST GeometryN 8 ST Dump X&#ERA

€ b 5ERN T SQL 1.1 1 0GC RNWHENE, 2.1.5.1
ﬂ XXX T SQL/MM XiE, SQL-MM 3: 8.2.3, 8.3.3
ﬂ' X £ 3d 3 HAENE z-index,
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G ll

--If you have a table of polygons
SELECT gid, ST _ExteriorRing(geom) AS ering
FROM sometable;

--If you have a table of MULTIPOLYGONs
--and want to return a MULTILINESTRING composed of the exterior rings of each polygon
SELECT gid, ST Collect(ST ExteriorRing(geom)) AS erings
FROM (SELECT gid, (ST Dump(geom)).geom As geom
FROM sometable) As foo
GROUP BY gid;

--3d Example

SELECT ST ASEWKT(
ST ExteriorRing(
ST GeomFromEWKT('POLYGON((® @ 1, 111, 121, 111, 0 01))")
)

)5

st _asewkt

LINESTRING(®@ 6 1,11 1,12 1,11 1,00 1)

BXER

ST InteriorRingN, ST Boundary, ST NumlnteriorRings

7.4.13 ST_GeometryN

ST _GeometryN — iR[EJL{TEEEH —4 ik,

Synopsis

geometry ST GeometryN(geometry geomA, integer n);

EE::puy

EEIX AU XM 1 FFEREE N A e ) U X, XWX E & GEOMETRYCOLLECTION, MULTIPOINT,
MULTILINESTRING. MULTICURVE., MULTI)POLYGON & POLYHEDRALSURFACE, %X, i&[a] NULL,

Note Note
BARA 0.8.0 LIk, OGC XSEmZREIM 1 Frid., LETAARAREXXXETF 0,

N;ﬁ"‘! Note
BRIULANXFEMARAETR, ST Dump MXEE, FRERTFEERLAXE,
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WXTEE : BIAT 2.0.0 XZmkihmm, =MABH=MAMASE,

ek : 2.0.0 iR, ZRTHRRAN T & 57U X 22k NULL, X728 B X7E ST GeometryN(..,1) &t Fik
EIPAR GG

#AEXNK T SQL 1.1 1) OGC XX ZhEEXE,

X AH#EXKNX T SQL/MM K3, SQL-MM 3: 9.1.5
Nk F; 3d HHA2NXE z-index.,
15 ¥R S R X R R AR X

X B8 S 5 2 IR T T

IR B R = AR AAXNX =AM (TIN),

Rl

--Extracting a subset of points from a 3d multipoint
SELECT n, ST ASEWKT(ST GeometryN(geom, n)) As geomewkt
FROM (
VALUES (ST_GeomFromEWKT ('MULTIPOINT((1 2 7), (3 4 7),
( ST _GeomFromEWKT ( 'MULTICURVE (CIRCULARSTRING(2.5 2.5,
)As foo(geom)
CROSS JOIN generate series(1,100) n
WHERE n <= ST NumGeometries(geom);

(56 0))') ),
4.5 2 ), (10 11, 12 11))"') )

POINT(8 9 10)
CIRCULARSTRING(2.5 2.5,4.5 2.5,3.5 3.5)
LINESTRING(10 11,12 11)

n | geomewkt
ccodicccoccocococ-ccocococ-coocooc-cocoococoooococooo-oooo-ooo
| POINT(1 2 7)
| POINT(3 4 7)
| POINT(5 6 7)
|
I

NEDRWNRE

--Extracting all geometries (useful when you want to assign an id)
SELECT gid, n, ST GeometryN(geom, n)

FROM sometable CROSS JOIN generate series(1,100) n

WHERE n <= ST NumGeometries(geom);

ZEAE. TIN I=FRaR6

-- Polyhedral surface example

-- Break a Polyhedral surface into its faces

SELECT ST _ASEWKT(ST_GeometryN(p _geom,3)) As geom_ ewkt
FROM (SELECT ST GeomFromEWKT (' POLYHEDRALSURFACE (

((O00OG,001,011, 010, 000)),
((000O, 010,110,100, 000)),
((0O00O, 100,101,001, 000)),
((1106, 111,101, 100, 110)),
(10,011, 111,110, 010)),
((001, 101,111,011, 001))
)') AS p geom ) AS a;
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geom_ewkt

POLYGON((0 © 60,1 6 0,1 0 1,0 06 1,0 0 0))

-- TIN --
SELECT ST _ASEWKT (ST GeometryN(geom,2)) as wkt
FROM
(SELECT
ST _GeomFromEWKT ('TIN (((
000,
001,
010,
000
)), ((
000,
010,
110,
000
))
)') AS geom
) AS g;
-- result --
wkt

TRIANGLE((0 0 0,0 1 0,1 10,0 0 0))

BXRER

ST Dump, ST NumGeometries

7.4.14 ST _GeometryType

ST GeometryType — PUSCARIEZGK [ LAIXE# SQL-MM X,

Synopsis

text ST_GeometryType(geometry gl);

EEpuY
L7y s 20K LA XA, 6140 “ST LineString”, “ST Polygon”, “ST MultiPolygon” %, 5 GeometryType
ARE, WA “ST”, HABRERGEE M K,
X - 2.0.0 51 A 7 X% HidAR i LK,
X A#EXKNX T SQL/MM X3, SQL-MM 3: 5.1.4
X # L 7 3d B AKX % z-index,

DB £ s 5 2 T AT T




PostGIS 3.6.0dev F it 114 /903

G ll

SELECT ST GeometryType (ST GeomFromText('LINESTRING(77.29 29.07,77.42 29.26,77.27 <+
29.31,77.29 29.07)'));
--result
ST LineString

SELECT ST GeometryType (ST GeomFromEWKT ('POLYHEDRALSURFACE( ((6 6 6, 6 061, 0611, 010, 0 «
0 0)),
((0600,010,110, 100, 000)), ((60060, 1006, 101, 0601, 0600) <+
),

((11
1

1 )
((0

, 11,101, 100, 110)),
, 11,111,110, 010)), ((6O61, 101, 111,011, 001) «
"))

--result

ST PolyhedralSurface

-
—o o
T o

SELECT ST _GeometryType(ST_GeomFromEWKT (' POLYHEDRALSURFACE( ((6 6 0, 0601, 011, 010, 0 «
0 0)),
(000,010,110, 100,000)), ((660OG, 100,101, 001, 0600) <+
Do
((1 10, 11,101, 106060, 110)),
((06 10, 11,111,110, 6180)),
)
--result
ST PolyhedralSurface

(6061, 101, 111,011, 001) «

-
g cNol
T o

SELECT ST GeometryType(geom) as result

FROM
(SELECT
ST _GeomFromEWKT ('TIN (((
000,
001,
010,
000
), ((
000,
010,
110,
000
))
)') AS geom
) AS g;
result
ST Tin
MEXER
GeometryType

7.4.15 ST _HasArc

ST HasArc — XX X & 5 & & Xl
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Synopsis

boolean ST _HasArc(geometry geomA);

s

MEIUTSI LR A A EXE TR, KIKE true
A 1.2.37

£ REsces 3d 3EERAR% 2index.
O b5 X R X,

]
SELECT ST HasArc(ST Collect('LINESTRING(1 2, 3 4, 56)',
7, 56)'));
st _hasarc
t
BXER

ST CurveTolLine, ST LineToCurve

7.4.16 ST InteriorRingN

ST InteriorRingN — K[ MK N NMHK (£,

Synopsis

'CIRCULARSTRING(1 1, 2 3, 45, 6 <+

geometry ST _InteriorRingN(geometry a_polygon, integer n);

s

A LINESTRING UK E POLYGON JUaARZE N AWK (FL). FEIM 1 JFeE, WRJUTXE A RS XE ek

gl HYEN, Xik[E NULL,,

N;*"! Note

LEEE A= MULTIPOLYGON, XF MULTIPOLYGON, 5 ST GeometryN % ST Dump X& &

€ 1 5#RR T SQL 1.1 1 0GC KX AN,
ﬂ XA1ZEXNX T SQL/MM Xit, SQL-MM 3: 8.2.6, 8.3.5

ﬁ Nk 3d 7 H ALK % z-index,
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G ll

SELECT ST AsText(ST InteriorRingN(geom, 1)) As geom
FROM (SELECT ST BuildArea(
ST Collect (ST Buffer(ST Point(1,2), 20,3),
ST Buffer(ST Point(1, 2), 10,3))) As geom
) as foo;

BXRER

ST ExteriorRing, ST BuildArea, ST Collect, ST Dump, ST NumlInteriorRing, ST NumlInteriorRings

7.4.17 ST NumCurves

ST NumCurves — Return the number of component curves in a CompoundCurve.

Synopsis

integer ST_NumCurves(geometry a compoundcurve);

s

Return the number of component curves in a CompoundCurve, zero for an empty CompoundCurve,
or NULL for a non-CompoundCurve input.

XXX T SQL/MM XiE, SQL-MM 3: 8.2.6, 8.3.5

XS Fs 3d I AN K z-index,

]

-- Returns 3
SELECT ST _NumCurves (' COMPOUNDCURVE (
(2 2, 2.5 2.5),
CIRCULARSTRING(2.5 2.5,
(3.5 3.5, 2.5 4.5, 35,
)');

2.5, 3.5 3.5),

4.
22)

5
2

-- Returns 0
SELECT ST NumCurves (' COMPOUNDCURVE EMPTY');

BXER

ST CurveN, ST Dump, ST ExteriorRing, ST NumlInteriorRings, ST NumGeometries

7.4.18 ST CurveN

ST CurveN — Returns the Nth component curve geometry of a CompoundCurve.
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Synopsis

geometry ST _CurveN(geometry a compoundcurve, integer index);

},E\

£

Returns the Nth component curve geometry of a CompoundCurve. The index starts at 1. Returns
NULL if the geometry is not a CompoundCurve or the index is out of range.

XAEXNK T SQL/MM Xit, SQL-MM 3: 8.2.6, 8.3.5

X# 7 £ 3d 3 H ALK z-index,

]

SELECT ST AsText (ST CurveN('COMPOUNDCURVE (
(2 2, 2.5 2.5),
CIRCULARSTRING(2.5 2.5, 4.5 2.5, 3.5 3.5),
(3.5 3.5, 2.5 4.5, 35, 22)
)t 1))

BXER

ST NumCurves, ST Dump, ST ExteriorRing, ST NumlInteriorRings, ST NumGeometries

7.4.19 ST IsClosed

ST IsClosed — XX LineStrings i ffIXmEGEEG, NTF2mpEREXXEGXE (KD,

Synopsis

boolean ST _IsClosed(geometry g);

EE::puy

ﬁ%% LINESTRING WU miFIX M &, XLKEl TRUE, X ¥ Zmidkidim, XNfimmmRe GFgr) X2 aRe
(XA,

HAEXK T SQL 1.1 1 OGC XX 1hREX i,

XHEXN T SQL/MM KiE, SQL-MM 3: 7.1.5, 9.3.3

Not! Note
SQL-MM ENX 7T ST IsClosed(NULL) FIXIERNX 0, i PostGIS i&REl NULL,
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gk 3d 7 H ALK z-index,

5 S R X = Ay At X,
#X : 2.0.0 51 A 7 X% ARl m =% £,

DXV £ 52 i 2 T A T

X & 0 R B9 R A1

postgis=# SELECT ST IsClosed('LINESTRING(O O, 1 1)'::geometry);
st _isclosed

postgis=# SELECT ST IsClosed('LINESTRING(O 0, 6 1, 1 1, 0 0)'::geometry);
st isclosed

postgis=# SELECT ST IsClosed('MULTILINESTRING((® 0, 6 1, 1 1, 0 0),(0 0, 1 1))'::geometry);

st isclosed

postgis=# SELECT ST IsClosed('POINT(O 0)'::geometry);
st isclosed

postgis=# SELECT ST IsClosed('MULTIPOINT((O@ 0), (1 1))'::geometry);
st isclosed

t
(1 row)
ZEAEHE R
-- A cube --
SELECT ST IsClosed(ST _GeomFromEWKT ('POLYHEDRALSURFACE( ((6 6 6, 6 0 1, 0 1 <+
1, 010, 0600)),
((000O,010,110,100,000)), ((O006, 100,101,001, 000) «+
)
((L10,111,101, 100, 110)),
(610, 011,111,110, 010)), ((6061, 101,111,011, 06001) «
) )

st isclosed

-- Same as cube but missing a side --
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SELECT ST IsClosed(ST GeomFromEWKT ('POLYHEDRALSURFACE( ((06 6 6, 0 061, 011, 010, 00 +
0)),
((000,010,110, 100, 000)), ((060060, 1006, 101, 0601, 000) <+

~

((L10,111,101, 1006, 110)),
((010,0611, 111,110, 010)))"));

st isclosed

BXER

ST IsRing
7.4.20 ST IsCollection
ST IsCollection — XXIJLfipRLZ A X L5 A

Synopsis

boolean ST _IsCollection(geometry g);

}.E\

£

WRSEA U X RZ LTSS XA, MiKE TRUE, S XA LR LR

o JUfEE
s Rl 2ENE. 2XEH,. 2. il
« G4

Note Note
NEH2HNLARRHOXE, NEKECHEEZEAFEES NN TEMNES LRE TRUE,

Xg# s Fr 3d I HALN % z-index,
S R X Ay At X,

]

postgis=# SELECT ST IsCollection('LINESTRING(® 0, 1 1)'::geometry);
st iscollection
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postgis=# SELECT ST IsCollection('MULTIPOINT EMPTY'::geometry);
st iscollection

postgis=# SELECT ST IsCollection('MULTIPOINT((® O))'::geometry);
st iscollection

postgis=# SELECT ST IsCollection('MULTIPOINT((® O), (42 42))'::geometry);
st iscollection

postgis=# SELECT ST IsCollection('GEOMETRYCOLLECTION(POINT(O® 0))'::geometry);
st iscollection

BXRER

ST NumGeometries
7.4.21 ST _IsEmpty
ST IsEmpty — XIXJ L XE 24X %,

Synopsis
boolean ST _IsEmpty(geometry geomA);
Epuy

W LA NXZe L, XoEE true; R K true, Xt WX E 222 aEES. 2XE. 5%,

N;ﬂ"! Note
£ SQL-MM h, ST IsEmpty (NULL) &[E 0, fi%E PostGIS ;&M NULL,

HAEXX T SOL 1.1 % OGC XX REX G, s2.1.1.1
X5EXNXT SQL/MM X, SQL-MM 3: 5.1.7

W IE S F X A5 R A X
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Warning
BEX : 2.0.0 Z A PostGIS fRAFNX ST GeomFromText (“GEOMETRYCOLLECTION(EMPTY)”),
7£ PostGIS 2.0.0 1, XEAFEME, EXEERFE SQUMM Xi#

G ll

SELECT ST IsEmpty(ST GeomFromText ('GEOMETRYCOLLECTION EMPTY'));
st isempty

SELECT ST IsEmpty(ST GeomFromText('POLYGON EMPTY'));
st _isempty

SELECT ST IsEmpty(ST GeomFromText('POLYGON((1 2, 3 4, 56, 12))'));

st _isempty

SELECT ST IsEmpty(ST GeomFromText('POLYGON((1 2, 3 4, 56, 1 2))')) = false;
?column?

SELECT ST _IsEmpty(ST _GeomFromText ('CIRCULARSTRING EMPTY'));
st isempty

7.4.22 ST IsPolygonCCW

ST IsPolygonCCW — XIX|% XF¥ &7 B4 ¥ X X A it s XA X XX A A e X,

Synopsis

boolean ST_IsPolygonCCW ( geometry geom );

}.E\

£

QRN A S U T A 2 X e R HANX S XN G, MarA AKX G, MiEE true,
WAL AE 2 XIE ek, XikHE true,
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Note! Note
KeXer#mXKEKE TR MEKKKAMNNXKEX S, KEKERXXXXE2#XX, #B=8E TRUE,

;ta Note
N ez RprsmmNERR (B, B— %5 nXEUS 4 KERNSARER), K ST IsPolygonCW 7
ST IsPolygonCCW #B:R[E FALSE,

"M 2.4.0
K&k 3d 7 H ALK S z-index,
Xrhaee i M &[X,

BXER

ST ForcePolygonCW , ST ForcePolygonCCW , ST IsPolygonCW

7.4.23 ST IsPolygonCW

ST IsPolygonCW — XIX|% X & &5 A XX XA X Rl XX P X,

Synopsis

boolean ST_IsPolygonCW ( geometry geom );

},E\

£

AR A T U AT A 2 X 7 R AKX G, KA AKX G, KR true,
MFIUkEA LXK, KiKE true,

N;f“ Note
HEaEXKEFEXXZXE xR HRXKKAMNNKEXKSR, XEXEEXXXNXZ#ENXNX, #2152 TRUE,

;.t,,a Note
N ez RprRmnRERR (B, B— %3 rnKUSH4KERNSEER), K ST IsPolygonCW

ST IsPolygonCCW #B;R[a] FALSE,

"M 2.4.0
g% 3d 7 HAANX % z-index,
Xrhaee# M &[X,
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BXRER

ST ForcePolygonCW , ST ForcePolygonCCW , ST IsPolygonCW

7.4.24 ST IsRing

ST IsRing — XXX 2K & XX X,

Synopsis

boolean ST _IsRing(geometry g);

1::pUN

JE[A] TRUE,X4 LINESTRING FEIXX 2 ST IsClosed(HI ST StartPoint(g) ~= ST Endpoint(g))#!ST IsSimple
(ArExR) K,

HAEXX T SQL 1.1 1 OGC XX WfEN G, 2.1.5.1

XAEXNX T SQL/MM X, SQL-MM 3: 7.1.6

Net? Note
SQL-MM EX T ST IsRing(NULL) BIXRX 0, il PostGIS iR[E NULL,

]

SELECT ST _IsRing(geom), ST IsClosed(geom), ST IsSimple(geom)
FROM (SELECT 'LINESTRING(® 0, 06 1, 11, 1 0, 0 0)'::geometry AS geom) AS foo;
st isring | st isclosed | st issimple

SELECT ST IsRing(geom), ST IsClosed(geom), ST IsSimple(geom)
FROM (SELECT 'LINESTRING(® 6, 6 1, 1 0, 1 1, 0 0)'::geometry AS geom) AS foo;
st isring | st isclosed | st _issimple

BXER

ST IsClosed, ST IsSimple, ST StartPoint, ST EndPoint

7.4.25 ST IsSimple

ST IsSimple — XIDJ LRI B 588 sk B L AT
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Synopsis

boolean ST _IsSimple(geometry geomA);

},E\

£

MR Geometry %A 78 JUA S (BA1 BAHZ s BAHY)), XEEE true, A% OGC XL XXM FIA &0 & X
BEER, XX i) LIXEK OpenGIS & X"

Not¥ Note
SQL-MM EX ST_IsSimple(NULL) B¥IXRX 0, M PostGIS i&[E NULL,

A ERNX T SQL 1.1 7 OGC XX hRENE, s2.1.1.1
KA#EXNX T SQL/MM XiE, SQL-MM 3: 5.1.8

X 7 3d 3 H A2 % z-index,

]

SELECT ST IsSimple(ST_GeomFromText('POLYGON((1 2, 3 4, 56, 12))'));
st _issimple

SELECT ST IsSimple(ST_GeomFromText('LINESTRING(1 1,2 2,2 3.5,1 3,1 2,2 1)'));
st issimple

BXER

ST IsValid

7.4.26 ST M

ST M — R TH M X,

Synopsis

float ST_M(geometry a point);



http://www.opengeospatial.org/standards/sfs

PostGIS 3.6.0dev F it 125/903

ﬁs

£

EM A M XK, ALK, KR NULL, AKX,

Note! Note
XNXAZ OGC XSE—ER4y, B1ELXFH LASER A XiRERZSThEE SR,

HHEXX T SQL 1.1 # OGC XX I#EN .,
XA EXNX T SQL/MM K,
Nk 3d I HA2X %k z-index,

]

SELECT ST M(ST_GeomFromEWKT ('POINT(1 2 3 4)'));
st m

BXRER

ST GeomFromEWKT, ST X, ST Y, ST Z

7.4.27 ST _MemSize

ST MemSize — & [EJLAIXIE &5 FRIAAZAEX X &,

Synopsis

integer ST_MemSize(geometry geomA);

EE::puy

AU X G ARRE2EXE (B,
XX 7 7 PostgreSQL i 2l XX 54 5% pg_column_size.pg size pretty.pg relation size.pg total relation_si

Note

N;’f"! K&z =ENX K/ pg_relation _size AT LR B /N F ST MemSize FEX K, XE2EK
pg_relation_size A& toasted RNk, FHEKXENMXFFXIE TOAST K,
pg_total_relation_size - @&, XX &RHF*E5,
pg_column_size sk @ZXEIXNX, JLAXFEIHHEASDEX, FELATEEETF ST _MemSize
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gk 3d 7 H ALK z-index,
I 5 S R X = e Al X,
DX 80 5 % T A T

BB R = AR AIARK K = A RE (TIN),
ik : 2.2.0 LFFEHRN ST MemSize US4 XE,

Rt

--Return how much byte space Boston takes up in our Mass data set
SELECT pg size pretty(SUM(ST MemSize(geom))) as totgeomsum,
pg_size pretty(SUM(CASE WHEN town = 'BOSTON' THEN ST MemSize(geom) ELSE O END)) As bossum,
CAST(SUM(CASE WHEN town = 'BOSTON' THEN ST MemSize(geom) ELSE O END)*1.00 /
SUM(ST MemSize(geom))*100 As numeric(10,2)) As perbos

FROM towns;
totgeomsum bossum perbos
1522 kB 30 kB 1.99

SELECT ST MemSize(ST GeomFromText('CIRCULARSTRING(220268 150415,220227 150505,220227 +
150406)'));

73

--What percentage of our table is taken up by just the geometry

SELECT pg total relation size('public.neighborhoods') As fulltable size, sum(ST MemSize( «
geom)) As geomsize,

sum(ST_MemSize(geom))*1.00/pg total relation size('public.neighborhoods')*100 As pergeom

FROM neighborhoods;
fulltable size geomsize pergeom

7.4.28 ST_NDims

ST NDims — & [a] JLAalAig 4 X X B

Synopsis

integer ST_NDims(geometry gl);

.

[

B LA AR XX B, PostGIS %Ff 2 - (x,y) . 3 - (x,y,2z) 8 2D X& - x,yym 1 4 - 3D X&2=X x,y,z,m

KB+ 3d 7 H ALK % z-index,
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G ll

SELECT ST _NDims (ST _GeomFromText('POINT(1 1)')
ST NDims (ST _GeomFromEWKT ('POINT(1 1 2
ST NDims (ST _GeomFromEWKT ('POINTM(1 1 O.

As d2point,
")) As d3point,
5)')) As d2pointm;

)
)

d2point | d3point | d2pointm
......... dcooooocooodboocooooocooo
2 | 3 3

BXRER

ST CoordDim, ST Dimension, ST GeomFromEWKT

7.4.29 ST _NPoints

ST NPoints — &I XE g (KD,

Synopsis

integer ST_NPoints(geometry gl);

s

SE AU X R i s 8, &R TR A T LT AR,
#X : 2.0.0 51 A 7 X% Akl m i = £,

¢ Note
z £ 1.3.4 21, kxHaEsaauXnNLaXE—eFERXAX, tXXEE 1.3.4 REERAFEFERKX
i

Xig# £ 3d 3 HALNE z-index,
S R XIE Ay At X,
XU BRI Sl 72 i A it

]

SELECT ST NPoints (ST _GeomFromText ('LINESTRING(77.29 29.07,77.42 29.26,77.27 29.31,77.29 <«
29.07)'));

--result

4

--Polygon in 3D space

SELECT ST NPoints(ST GeomFromEWKT ('LINESTRING(77.29 29.07 1,77.42 29.26 0,77.27 29.31 <+
-1,77.29 29.07 3)'))

--result

4




PostGIS 3.6.0dev F it 128 /903

BXRER

ST NumPoints

7.4.30 ST_NRings

ST _NRings — i [1]2 XIS LA 9 X5

Synopsis

integer ST_NRings(geometry geomA);

f

MEJUAXERZXESZ L XK, KikRXE, 5 NuminteriorRings AfH, &XNXHEAX,
X% F5 3d I HARK K z-index,
I 5 35 S R DX R R R R X

]

SELECT ST _NRings(geom) As Nrings, ST NumInteriorRings(geom) As ninterrings
FROM (SELECT ST GeomFromText('POLYGON((1 2, 3 4, 5 <+
6, 1 2))') As geom) As foo;
nrings | ninterrings

BXRER

ST NumlInteriorRings

7.4.31 ST _NumGeometries

ST NumGeometries — K [F]J {8 G TR L &,

Synopsis

integer ST_NumGeometries(geometry geom);




PostGIS 3.6.0dev F it 129 /903

é';

i

X BoR [ L84S (GEOMETRYCOLLECTION s MULTI*) difgcce, NFIEEME 7ILaE, BiKE
1, XTFzery ik, €m0,

WXTRE : 5IAT 2.0.0 XZmkihm, =MABFH =AM,

B : 2.0.0 FEZBTRREA R, W LAIXTE AR Z collection/MULTI X, [X43K[E NULL, 2.0.0 XZEXFXA
JUAXEK A 1, i POLYGON, LINESTRING. POINT,

X A#EXKX 7 SQL/MM X3, SQL-MM 3: 9.1.4
X s 3d 7+ HA2NX% z-index,

R SRS E QLN T

BB B R = AR RA XX = A MiE (TIN),

Rt

--Prior versions would have returned NULL for this -- in 2.0.0 this returns 1

SELECT ST _NumGeometries(ST GeomFromText ('LINESTRING(77.29 29.07,77.42 29.26,77.27 <«
29.31,77.29 29.07)"));

--result

1

--Geometry Collection Example - multis count as one geom in a collection

SELECT ST _NumGeometries (ST GeomFromEWKT (' GEOMETRYCOLLECTION(MULTIPOINT((-2 3),(-2 2)),

LINESTRING(5 5 ,10 10),

POLYGON( (-7 4.2,-7.1 5,-7.1 4.3,-7 4.2)))"'));

--result

3

BXER

ST GeometryN, ST Multi

7.4.32 ST NuminteriorRings

ST NumlInteriorRings — & [[% KEHHNX (£.) £,

Synopsis

integer ST_NumlInteriorRings(geometry a polygon);

EE::puy
[ 2 X TR A XIS, AR LA XIE AR % XE, KikE NULL.

X5EXNXT SQL/MM X, SQL-MM 3: 8.2.5
Hik 2 2.0.0 - fE2RTRAT, EAaXNXNX MULTIPOLYGON, S&[E&—4 POLYGON MK %,
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G ll

--If you have a regular polygon
SELECT gid, fieldl, field2, ST NumInteriorRings(geom) AS numholes
FROM sometable;

--If you have multipolygons
--And you want to know the total number of interior rings in the MULTIPOLYGON
SELECT gid, fieldl, field2, SUM(ST NumInteriorRings(geom)) AS numholes
FROM (SELECT gid, fieldl, field2, (ST Dump(geom)).geom As geom
FROM sometable) As foo
GROUP BY gid, fieldl,field2;

BXER

ST NumlnteriorRing, ST InteriorRingN
7.4.33 ST _NuminteriorRing

ST NumlInteriorRing — &[FIZNKEHANK (4L) #. ST NumlInteriorRings X%

Synopsis

integer ST_NumlInteriorRing(geometry a polygon);

BXRER

ST NumlInteriorRings, ST InteriorRingN

7.4.34 ST _NumPatches

ST NumPatches — & [AZ mifkhim EAmELC XTHEZ mA ) UTRRREE R null,

Synopsis

integer ST_NumPatches(geometry gl);

}.E\

£

(A% m R ERmEE, X IEL mA ) UTRRREE R null, X2 ST NumGeometries X4, T XFF MM
ff, MREAN MM K&, XEH ST NumGeometries 25,

AfAME: 2.0.0
N F; 3d H HA2NKAE z-index.,
HAENKNX T SQL 1.1 1 OGC XXHHEXTE,
X A#EXKX 7 SQL/MM X3, SQL-MM ISO/IEC 13249-3: 8.5

XER S EEEJLLN T
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G ll

SELECT ST NumPatches(ST_GeomFromEWKT ('POLYHEDRALSURFACE( ((6 6 0, 0601, 611, 610, 00 <+
0)),
((0006,010,110,100,000)), ((06O6, 100,101, 001, 0020) «

0
1

111,101, 1 Do
611,111, 1 )), ((001,101, 111,011, 001) «
)

BXER

ST GeomFromEWKT, ST NumGeometries

7.4.35 ST _NumPoints

ST NumPoints — &[] LineString % CircularString i s,

Synopsis

integer ST NumPoints(geometry gl);

#&[A ST LineString 5 ST CircularString XH i s5, 1.4 ZaiRRARKE A F XX ERX . M 1.4 FF4,
X2 ST NPoints iIX4, EARKEREIXSHRX R, ZEXMHH ST NPoints, ‘E&% @ HidHFX% LT
X,

HAEXNXT SQL 1.1 # OGC XXH#EXE,

XAEXNK T SQL/MM Xit, SQL-MM 3: 7.2.4

ot

SELECT ST NumPoints (ST GeomFromText('LINESTRING(77.29 29.07,77.42 29.26,77.27 29.31,77.29 <+
29.07)'));
--result
4

BXESR
ST NPoints

7.4.36 ST_PatchN

ST PatchN — K[ ZXEHif (PolyhedralSurface) #Z8 N 4NJUaA ().,
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Synopsis

geometry ST _PatchN(geometry geomA, integer n);

},E\

£

W A& 2 POLYHEDRALSURFACE = POLYHEDRALSURFACEM, XER[EIM 1 JFEARIES N AN LA (),
%, K[ NULL, X¥K[E 5% mAiEr ST GeometryN HIRIMEZ, (/] ST GeometryN j# & sHHk,

Note! Note
%&BIM 1 FFiR,

N;‘f"! Note
MREBRBLAXFEHFFE TSR, ST Dump MERES,

Al 2.0.0
X A#EXKX 7 SQL/MM X3, SQL-MM ISO/IEC 13249-3: 8.5
Niggsc ks 3d H HALKE% z-index,
DX BRI 2832 R 2 THT AR HH T

]

--Extract the 2nd face of the polyhedral surface
SELECT ST ASEWKT(ST PatchN(geom, 2)) As geomewkt

FROM (

VALUES (ST_GeomFromEWKT ( 'POLYHEDRALSURFACE( ((6 @6 0, 601, 011, 010, 000)),
(0O0O006,010,110,100,000)), ((OOO, 100,101,001, 0009)),
((110,111, 101,100, 110)),

(10,011, 111,110,010)), ((6G61,106061, 111,011, 001)))"))) «
As foo(geom);
geomewkt

g
POLYGON((0 6 0,06 1 0,1 106,10 0,00 0))

BXRER
ST ASEWKT, ST GeomFromEWKT, ST Dump, ST GeometryN, ST NumGeometries

7.4.37 ST_PointN

ST PointN — &[FJ A XIFEH 2 — AN A sk XITE X ER I ES N AN 5
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Synopsis

geometry ST _PointN(geometry a linestring, integer n);

fa

[l LA XA R SR s P XL R 2R N ANl XM LineString KR aamEXE, Kt -1 RS —4 .
WMFIUIXE A X, KRR NULL,

¢ Note
z BHRRA 0.8.0 LIk, OGC XSEMIZREIM 1 s, OGC & BEmERS| (KZRE1), LARTMkR AR EX XX
Eq: OO
Not  Note

INRENXEL MultiLineString #1484 LineString 9% N M &, X5 ST Dump X&&EA

HA#ENNXT SQL 1.1 % OGC XXh#EX Y,

X A#EXKNX 7 SQL/MM X3, SQL-MM 3: 7.2.5, 7.3.5
Wgig sk 3d H HARKL% z-index,

I 5 R X 5 R AR X

. Note
Nt @k : 2.0.0 AEERFNALAE multilinestrings. 7EIBARARI PostGIS F—X|1T multilinestring &
DB RSRIFESFROR SR, £ 2.0.0 A, SEEMEM multilinestring —X Rk E NULL,
B :2.3.0: XHR5ITA (-1 B&RE—R)

Rt

-- Extract all POINTs from a LINESTRING
SELECT ST _AsText(
ST PointN(
columnl,
generate series(1l, ST NPoints(columnl))
))
FROM ( VALUES ('LINESTRING(® O, 1 1, 2 2)'::geometry) ) AS foo;

st astext
POINT(O O)
POINT(1 1)
POINT(2 2)
(3 rows)

--Example circular string
SELECT ST AsText (ST _PointN(ST GeomFromText('CIRCULARSTRING(1 2, 3 2, 1 2)'), 2));
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st astext

POINT(3 2)
(1 row)

SELECT ST _AsText(f)
FROM ST GeomFromText('LINESTRING(G 6 0, 1 11, 2 2 2)') AS g
,ST PointN(g, -2) AS f; -- 1 based index

st astext

POINT Z (1 1 1)
(1 row)

BXRER

ST NPoints

7.4.38 ST Points

ST Points — & [la & ) a4 X MultiPoint,

Synopsis

geometry ST _Points( geometry geom );

g

R [EE A LR RTA A XK MultiPoint, A8 EE A, AN LRI SN, GRFEE, arbbmkX X 5
XFAST RemoveRepeatedPointsskXERES /).,

HXEA 6 A LR H A A Xk B g S, X ST DumpPoints,
WEAEE, XIS M #Z X,

D b5 X R X,

ﬂ X2+ 3d I HA2X 2 z-index,
A 2.3.0

=6

SELECT ST AsText (ST Points('POLYGON Z ((30 10 4,10 30 5,40 40 6, 30 10))'));

--result
MULTIPOINT Z ((30 10 4),(10 30 5),(40 40 6),(30 10 4))

BXRER

ST RemoveRepeatedPoints, ST DumpPoints
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7.4.39 ST _StartPoint

ST StartPoint — [\ LineString MJ&E— 5.

Synopsis

geometry ST_StartPoint(geometry geomA);

.

=

3&[a] LINESTRING =% CIRCULARLINESTRING JL{IXIEMZE —A sifEX] POINT, RN AARSZ LINESTRING =
CIRCULARLINESTRING, [X3E[A] NULL,

XHEXNXT SQL/MM Kii, SQL-MM 3: 7.1.3
X i# sk 3d I HALN % z-index,
I 5 3 R X 4 e A th X,

Note
. 12X : 3.2.0 EBEFRFELAXFEH R, IARXATRRE LineString, X%aiA1TX:&E NULL,

Nt &ax : 2.0.0 FEEAFXA/LAHK MultiLineStrings, #EIRERAR PostGIS &1, X4T MultiLineString
AL R IFEE S FHREIE S, £ 2.0.0 B, SEEMEAM MultiLineString —X RiRE NULL, [H
HITX R — RN XBZhEE, BEBLBNXHEHIEFNXNX LINESTRING HIARTRERTE 2.0.0 B EIX L5k
B NULL B91E5R.

ot

LineString 2 st

SELECT ST AsText (ST _StartPoint('LINESTRING(O 1, 0 2)'::geometry));
st _astext

POINT(O 1)

FE LineString i s [X NULL

SELECT ST StartPoint('POINT(O 1)'::geometry) IS NULL AS is null;
is null

3D LineString # 5%

SELECT ST _ASEWKT(ST_StartPoint('LINESTRING(O 1 1, 0 2 2)'::geometry));
st asewkt

POINT(O 1 1)

CircularString 2 s

SELECT ST AsText (ST StartPoint('CIRCULARSTRING(5 2,-3 1.999999, -2 1, -4 2, 6 3)'::geometry «+

));
st astext

POINT(5 2)
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BXRER

ST EndPoint, ST PointN

7.4.40 ST _Summary

ST _Summary — & [8]J L] N A SCARTE

Synopsis

text ST_Summary(geometry g);
text ST_Summary(geography g);

EE::puy
3 [ J LART PRI ) SO 22,

SN 5 N RKERA LT EX

e M: HEMK

e Z:HAZ

B : A—/1NX5HHE

o G: KHMuAANXR (HiEE)
S : BEAZ%ENSERK

IR R XI5 s Al X

DXk £ 52 5 2 T A T

PR R = A A A XX =M W (TIN),
w M 1.2.2
X : fE 2.0.0 RN T B S Ry
WK iy S KEMERHEAES 2.1.0 2K2E %K
W w7 X 2.2.0 TIN Ffh X0 5 £

Rt

=# SELECT ST Summary (ST GeomFromText('LINESTRING(® 0, 1 1)')) as eom
ST Summary (ST GeogFromText('POLYGON((® 0, 1 1, 12, 11, 0 0))')) geog;

LineString[B] with 2 points | Polygon[BGS] with 1 rings
| ring 0 has 5 points

(1 row)

=# SELECT ST _Summary(ST_GeogFromText('LINESTRING(O © 1, 1 1 1)')) As geog_ line,
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ST Summary (ST _GeomFromText ('SRID=4326;POLYGON((0 0 1, 112, 123, 111, 001)) «<
')) As geom poly;

geog_line | geom poly

LineString[ZBGS] with 2 points | Polygon[ZBS] with 1 rings
ring 0 has 5 points

(1 row)

BXRER

PostGIS DropBBox, PostGIS AddBBox, ST Force3DM, ST Force3DZ, ST Force2D, geography
ST IsValid, ST IsValid, ST IsValidReason, ST IsValidDetail

7.4.41 ST X

ST X — &[S X A,

Synopsis
float ST_X(geometry a_point);

R XN, AR ERK, KiEE NULL, XASNKXR,

N;*"! Note
ZXEULAX &N IRA X K, XERST XMinF1ST_XMax&#,

ﬂ X EXNXT SQL/MM Xiti, SQL-MM 3: 6.1.3
ﬁ X gi# 2k 3d I HALN % z-index,

Rt

SELECT ST _X(ST_GeomFromEWKT('POINT(1 2 3 4)'));
st x

(1 row)

SELECT ST_Y(ST_Centroid(ST_GeomFromEWKT ('LINESTRING(1 2 3 4, 111 1)')));
sty




PostGIS 3.6.0dev F it 138 /903

BXRER

ST Centroid, ST GeomFromEWKT, ST M, ST XMax, ST XMin, ST Y, ST Z
7.4.42 STY
ST Y — R Y A [X,

Synopsis
float ST_Y(geometry a_point);
ETpun

WY AR, AR e, MERE NULL, DASKINK A

N;'f"! Note
EXBULAX RN &ERNIRK Y X, XERST YMInFIST YMaxEEK,

€ 1 53RRT SOL 1.1 1 0GC KNG,
ﬂ XAEXN T SQL/MM Xit, SQL-MM 3: 6.1.4
O REscees 3d 3B R AR z-index.

]

SELECT ST _Y(ST_GeomFromEWKT('POINT(1 2 3 4)'));
st y

(1 row)

SELECT ST Y(ST Centroid(ST GeomFromEWKT('LINESTRING(1 2 3 4, 1 111)"')));
st y

BXRER

ST Centroid, ST GeomFromEWKT, ST M, ST X, ST YMax, ST YMin, ST Z

7.4.43 ST Z

ST Z — R Z 4K,
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Synopsis

float ST_Z(geometry a_point);

},E\

£

A gy Z XN, R LK, XER NULL, XAGXMNX A,

N;'f"! Note
EXBULAX &N IRA Z X, KEBRST ZMinFIST ZMaxE,

O )#NR T SOL/MM X,
) ®Escess 3d 3 ERAR%E 2index.

Rt

SELECT ST Z(ST GeomFromEWKT('POINT(1 2 3 4)'));
st z

BXRER

ST GeomFromEWKT, ST M, ST X, ST Y, ST ZMax, ST ZMin

7.4.44 ST Zmflag

ST Zmflag — RFI$ER LA ZM X E R,

Synopsis

smallint ST_Zmflag(geometry geomA);

SR LT ZM AR AR,

XX 0=XY, 1=XYM, 2=XYZ. 3=XYZM.
) R 3d 3 L A2RK% z-index,
O yrpesRpsranng.,
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G ll

SELECT ST Zmflag(ST_ GeomFromEWKT('LINESTRING(1 2, 3 4)'));
st zmflag

SELECT ST Zmflag(ST GeomFromEWKT('LINESTRINGM(1 2 3, 3 4 3)"'));
st _zmflag

SELECT ST Zmflag(ST_GeomFromEWKT ('CIRCULARSTRING(1 2 3, 3 4 3, 56 3)'));
st zmflag

2
SELECT ST _Zmflag(ST_GeomFromEWKT ('POINT(1 2 3 4)'));
st _zmflag
3
BXER

ST CoordDim, ST NDims, ST Dimension

7.4.45 ST HasZ

ST HasZ — XX/ Ui EGEEE Z KE,

Synopsis

boolean ST _HasZ(geometry geom);

1::pUN

XXX ALk 2 S B Z KEHFERAXK, R ks Z XE, XiKRE true ; AKX, #E false,
BE 7 XEWHUmXgoas&nr =X (3D) JLAXKE, miks Z KERLMXEXER=X 2D) JUTX .
BB X T T XU 2 75 B R s FE 5 B IR A .

"M : 3.5.0

KB 3d 7 H ALK % z-index,
Xrhae i M &[X,

Pl

SELECT ST HasZ(ST_GeomFromText('POINT(1 2 3)'));
--result
true

SELECT ST HasZ(ST_GeomFromText('LINESTRING(O 0, 1 1)'));
--result
false
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BXRER

ST Zmflag
ST HasM

7.4.46 ST _HasM

ST HasM — XX/ a2 G8EA M (X&) XE,

Synopsis

boolean ST HasM(geometry geom);

H5

£

XXX ASUXIE R G EA M (EE) KEFFRREA XX, H5UmEA M XE, XEF true ; 4, &H false,
BA M X U508 5 2R R 522 RRFAEAR G 1 DX 8 D sl e

BB T2 T LT X 2 A5 & X AE SIS A

ATAHME - 3.5.0

O Rgigct s 3d I BA2NK% zindex,
D Rohescss M K.

Tl

SELECT ST HasM(ST GeomFromText('POINTM(1 2 3)'));
--result
true

SELECT ST HasM(ST GeomFromText('LINESTRING(O 0, 1 1)'));
--result
false

BXER

ST Zmflag
ST HasZ

7.5 JLAXXEs

7.5.1 ST _AddPoint

ST AddPoint — ¥ MEIXH (LineString).
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Synopsis

geometry ST _AddPoint(geometry linestring, geometry point);
geometry ST _AddPoint(geometry linestring, geometry point, integer position = -1);

s

1E2%5] position 2 HilA LineString Wil—A sl (M 0 JFEAERE]), IR position ZEAMK SN -1, K
DX SSOREB 2] LineString MK &,

"M :1.1.0
X 7 3d 3 H A2 %k z-index,

G ll

1£ 3D MR BHI— A 5
SELECT ST_ASEWKT(ST_AddPoint('LINESTRING(0 0 1, 1 1 1)', ST MakePoint(1, 2, 3)));

st_asewkt

LINESTRING(O® 0 1,1 1 1,1 2 3)
XX F A AR R X AR, 58 XS DX s s i 21 DX 2 R e AR X 25 R R Al X 2 X A
UPDATE sometable
SET geom = ST AddPoint(geom, ST StartPoint(geom))

FROM sometable
WHERE ST IsClosed(geom) = false;

BXER

ST RemovePoint, ST SetPoint

7.5.2 ST _CollectionExtract

ST CollectionExtract — X& — A4, XA EXEGHENZ JLANXE.,

Synopsis

geometry ST _CollectionExtract(geometry collection);

geometry ST _CollectionExtract(geometry collection, integer type);

}.E\

£

XIE — A UTEEE, SR BRI Z LA,
RASRERE, Mk X kasXE LR 2 L, Kk, 2XEXETX, KXET .

MRFEE T XA, XRENaEERENXEKS L, NREAHREXEATE, KikE EMPTY JUAXE, X3R5,
I, XX SUF
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POINT
= LINESTRING
POLYGON

1
e 2
* 3

NI TEEATUIXIA, AR AN G DRENRPEH, XU XA R AR R, X, DR R X R R ZE LA
MW, RFE, wLMEH ST Multi fFEXNXNXNXZ% JLAXE,

Warning
AKX MultiPolygon XRAEM M, NRENXEXEHEXHENX, XXRNEER. (Him, HEHXBF
ST SplitXRXTRESNXENXFE R, ) ALMER ST IsValid XXNX#&ERFHERST MakeValid BE.

"M 1.1.0

4 Note
N £ 1.5.3 z1, TXXENME, XEHHEEEMXEHERLMANXA, £ 1.5.3 1, FEERHXNLE
X#&kE NULL KR, 7£ 2.0.0 &, FEEMXANTLAXFREXKRNXER EMPTY XR,

Pl

S ONI(E G

SELECT ST AsText (ST CollectionExtract(
' GEOMETRYCOLLECTION( POINT(® ©0), LINESTRING(1 1, 2 2) )'));
st astext

MULTILINESTRING((1 1, 2 2))

PEEUS (type 1 == POINT) :

SELECT ST AsText (ST CollectionExtract(
'GEOMETRYCOLLECTION(GEOMETRYCOLLECTION(POINT(O® 0)))"',
1));
st astext

MULTIPOINT((O 0))

2HX (type 2 == LINESTRING) :

SELECT ST AsText (ST CollectionExtract(
'GEOMETRYCOLLECTION(GEOMETRYCOLLECTION(LINESTRING(O® O, 1 1)),LINESTRING(2 2, 3 3)) «

2));
st astext

MULTILINESTRING((® 0, 1 1), (2 2, 3 3))

BXER

ST CollectionHomogenize, ST Multi, ST IsValid, ST MakeValid
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7.5.3 ST _CollectionHomogenize

ST CollectionHomogenize — & [A] {4 & 1N NX R,

Synopsis

geometry ST _CollectionHomogenize(geometry collection);

#5

£

NE ufses, eilE “&RXNX" KERREA,

o FIXEEIFLUE Y% JLAARTE AR [,

o BRANMESIFXNNNX A P UTEA.

o WENANEATROEAFEXXTREE,

o HEAJUTIRIREIAK, MRFEE, wMMEHAST MultifFeXNXNXNXZ LK.

Warning
NEHA XX RER. FXZE, SEBXKEXSNENESFHXETHNZ SN, KMIER T LUE
FAST _IsValidXIXF#EAST _MakeValidig &,

AT 2.0.0

Pl

X eREANNEALS
SELECT ST_AsText(ST_CollectionHomogenize ('GEOMETRYCOLLECTION(POINT(O 0))'));

st astext

POINT(O 0O)

PR B e R A MK XA L
SELECT ST _AsText (ST CollectionHomogenize('GEOMETRYCOLLECTION(MULTIPOINT((® 0)))'));
st _astext

POINT(O 0)

EANNXNZ JLAXIE -

SELECT ST _AsText(ST_CollectionHomogenize('GEOMETRYCOLLECTION(POINT(O ©),POINT(1 1))'));
st astext

MULTIPOINT((O 0),(1 1))

SR AR A KX LTS
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SELECT ST AsText (ST CollectionHomogenize('GEOMETRYCOLLECTION(POINT(OG 0), GEOMETRYCOLLECTION <«
( LINESTRING(1 1, 2 2)))'));

st astext

GEOMETRYCOLLECTION(POINT(® O),LINESTRING(1 1,2 2))

2 NPEANNKN (L&) 2% XK :

SELECT ST AsText (ST CollectionHomogenize('GEOMETRYCOLLECTION (POLYGON ((10 50, 50 50, 50 <«
10, 10 10, 10 50)), POLYGON ((90 50, 90 10, 50 10, 50 50, 90 50)))"'));

st astext

MULTIPOLYGON(((10 50,50 50,50 10,10 10,10 50)),((90 50,90 10,50 10,50 50,90 50)))

BXRER

ST CollectionExtract, ST Multi, ST IsValid, ST MakeValid

7.5.4 ST CurveToline

ST CurveToLine — & ih X LA X XX XM LT X

Synopsis

geometry ST _CurveToLine(geometry curveGeom, float tolerance, integer tolerance type, integer
flags);

g

¥ CIRCULAR STRING XXX %X LINESTRING, =ff CURVEPOLYGON XXX POLYGON, =ff MUL-
TISURFACE XX[X] MULTIPOLYGON, XFXH Z|AZEF CIRCULARSTRING JL{af X% XX 1R A F

JFXIE T XE X XK XM T XE, SAKER “A%” KK (BAZRER (— XA 32 AKX, BRI
T BAA XD 54428 il LA D s XUB X XD XA X

“tolerance type” £t “tolerance” ZEMIMRN, B LURALTX :

e 0 (BRXD) : RSz —NXEANXE,

o 1: AzRMEXEENXA R AN, XA2X AU XA,

o 2 AERBHEREN A RN (SRR A,

‘flags’ 80— MiFB, BNXNX 0, ZFHALAE :

o 1:XFr (BAMEXR) K,

o 2 REME, REXAEXBNHNXK D AE (KBXE), KK EEXNX L,
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AN - 1.3.0
1 2 2.4.0 IRHRRIRE AR ERIRRAE R, SRMFRX H,
1 : 3.0.0 XX T &R BN 8 B kI

HAEXN T SQL 1.1 1 OGC XN EhaEXE,
XA#EXKNX T SQL/MM K3, SQL-MM 3: 7.1.7
Nk #; 3d HHA2NKE z-index.
15 ¥R S R X 3 R TR X

]

SELECT ST AsText (ST CurveToLine(ST GeomFromText ('CIRCULARSTRING(220268 150415,220227 <+
150505,220227 150406)"')));

--Result --

LINESTRING (220268 150415,220269.95064912 150416.539364228,220271.823415575 <+
150418.17258804,220273.613787707 150419.895736857,

220275.317452352 150421.704659462,220276.930305234 150423.594998003,220278.448460847 <+
150425.562198489,

220279.868261823 150427.60152176,220281.186287736 150429.708054909,220282.399363347 <+
150431.876723113,

220283.50456625 150434.10230186,220284.499233914 150436.379429536,220285.380970099 <«
150438.702620341,220286.147650624 150441.066277505,

220286.797428488 150443.464706771,220287.328738321 150445.892130112,220287.740300149 <+
150448.342699654,

220288.031122486 150450.810511759,220288.200504713 150453.289621251,220288.248038775 <«
150455.77405574,

220288.173610157 150458.257830005,220287.977398166 150460.734960415,220287.659875492 <«
150463.199479347,

220287.221807076 150465.64544956,220286.664248262 150468.066978495,220285.988542259 <+
150470.458232479,220285.196316903 150472.81345077,

220284.289480732 150475.126959442,220283.270218395 150477.39318505,220282.140985384 <+
150479.606668057,

220280.90450212 150481.762075989,220279.5637474 150483.85421628,220278.12195122 <+
150485.87804878,

220276.582586992 150487.828697901,220274.949363179 150489.701464356,220273.226214362 <+
150491.491836488,

220271.417291757 150493.195501133,220269.526953216 150494.808354014,220267.559752731 <«
150496.326509628,

220265.520429459 150497.746310603,220263.41389631 150499.064336517,220261.245228106 <+
150500.277412127,

220259.019649359 150501.38261503,220256.742521683 150502.377282695,220254.419330878 <+
150503.259018879,

220252.055673714 150504.025699404,220249.657244448 150504.675477269,220247.229821107 <«
150505.206787101,

220244 .779251566 150505.61834893,220242.311439461 150505.909171266,220239.832329968 <+
150506.078553494,

220237.347895479 150506.126087555,220234.864121215 150506.051658938,220232.386990804 <«
150505.855446946,

220229.922471872 150505.537924272,220227.47650166 150505.099855856,220225.054972724 <+
150504.542297043,

220222.663718741 150503.86659104,220220.308500449 150503.074365683,

220217.994991777 150502.167529512,220215.72876617 150501.148267175,

220213.515283163 150500.019034164,220211.35987523 150498.7825509,

220209.267734939 150497.441796181,220207.243902439 150496,
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220205.293253319 150494.460635772,220203.420486864 150492.82741196,220201.630114732 <+
150491.104263143,

220199.926450087 150489.295340538,220198.313597205 150487.405001997,220196.795441592 <+
150485.437801511,

220195.375640616 150483.39847824,220194.057614703 150481.291945091,220192.844539092 <«
150479.123276887,220191.739336189 150476.89769814,

220190.744668525 150474.620570464,220189.86293234 150472.297379659,220189.096251815 <+
150469.933722495,

220188.446473951 150467.535293229,220187.915164118 150465.107869888,220187.50360229 <+
150462.657300346,

220187.212779953 150460.189488241,220187.043397726 150457.710378749,220186.995863664 <+
150455.22594426,

220187.070292282 150452.742169995,220187.266504273 150450.265039585,220187.584026947 <+
150447.800520653,

220188.022095363 150445.35455044,220188.579654177 150442.933021505,220189.25536018 <+
150440.541767521,

220190.047585536 150438.18654923,220190.954421707 150435.873040558,220191.973684044 <+
150433.60681495,

220193.102917055 150431.393331943,220194.339400319 150429.237924011,220195.680155039 <+
150427.14578372,220197.12195122 150425.12195122,

220198.661315447 150423.171302099,220200.29453926 150421.298535644,220202.017688077 <+
150419.508163512,220203.826610682 150417.804498867,

220205.716949223 150416.191645986,220207.684149708 150414.673490372,220209.72347298 <+
150413.253689397,220211.830006129 150411.935663483,

220213.998674333 150410.722587873,220216.22425308 150409.61738497,220218.501380756 <+«
150408.622717305,220220.824571561 150407.740981121,

220223.188228725 150406.974300596,220225.586657991 150406.324522731,220227 1504006)

--3d example
SELECT ST _ASEWKT(ST CurveToLine(ST_GeomFromEWKT (' CIRCULARSTRING (220268 150415 1,220227 <«
150505 2,220227 150406 3)')));
Output
LINESTRING (220268 150415 1,220269.95064912 150416.539364228 1.0181172856673,
220271.823415575 150418.17258804 1.03623457133459,220273.613787707 150419.895736857 <+
1.05435185700189,....AD INFINITUM ....
220225.586657991 150406.324522731 1.32611114201132,220227 150406 3)

--use only 2 segments to approximate quarter circle

SELECT ST AsText (ST CurveToLine(ST GeomFromText ('CIRCULARSTRING(220268 150415,220227 <+
150505,220227 150406)'),2));

st astext

LINESTRING (220268 150415,220287.740300149 150448.342699654,220278.12195122 «+
150485.87804878,

220244 .779251566 150505.61834893,220207.243902439 150496,220187.50360229 150462.657300346,

220197.12195122 150425.12195122,220227 150406)

-- Ensure approximated line is no further than 20 units away from
-- original curve, and make the result direction-neutral
SELECT ST _AsText (ST CurveTolLine(

"CIRCULARSTRING(0 0,100 -100,200 0)'::geometry,

20, -- Tolerance
1, -- Above is max distance between curve and line
1 -- Symmetric flag

));

st astext

LINESTRING(O 0,50 -86.6025403784438,150 -86.6025403784439,200 -1.1331077795296e-13,200 0)
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BXRER

ST LineToCurve

7.5.5 ST Scroll

ST Scroll — F&X & X & i 1,

Synopsis

geometry ST_Scroll(geometry linestring, geometry point);

1::pUN

XA X R R /XU X E R point,
"M 2 3.2.0

Ni# £ 3d 3 HALNE z-index,
Xrhae# M &X,

Rt
i e &K MHEEE =AM IF iR

SELECT ST ASEWKT (ST _Scroll('SRID=4326;LINESTRING(0 06 6 1, 10 6 2 6, 554 2,000 1)', ' «+
POINT(5 5 4 2)'));

st _asewkt

SRID=4326;LINESTRING(5 5 4 2,0 0 0 1,10 6 2 0,5 5 4 2)

BXER

ST Normalize

7.5.6 ST _FlipCoordinates

ST FlipCoordinates — 3&[\ X XY XX X LA KRR AR

Synopsis

geometry ST _FlipCoordinates(geometry geom);
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ﬁs

£

W EE U X X XA Y XIKXRIfA, XF e & PAXE/XE (YX) 2R X LA XERA .
ATAME: 2.0.0

O e sRprE R,

O Rigsss 3d ) LA2RK% z-index.

O R M 4R,

O Wik 2 ki,

D s = fom AR KR = £ W (TIN),

]

SELECT ST _AsSEWKT(ST FlipCoordinates(GeomFromEWKT ('POINT(1 2)')));
st _asewkt

POINT(2 1)

BXRER

ST SwapOrdinates

7.5.7 ST _Force2D

ST Force2D — NHlJLAKEXA “= XX,

Synopsis

geometry ST _Force2D(geometry geomA);

7::pU

£

XHLAXERA =X, PMEFrA KRR EA X ATY 2K, KX TXEH OGC FAN LA (HKX
OGC Xi&5E =X JLTEIR) o

1K ¢ 2.0.0 51 A 7 X2 w5 R,
Bk 2.1.0 /£ 2.0.x #IX, ‘E#F5X ST Force 2D,

D b BRI rr A,
D Wi 12 ki,
ﬂ X2+ 3d I HA2X 2 z-index,
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G ll

SELECT ST AsSEWKT(ST Force2D(ST GeomFromEWKT ('CIRCULARSTRING(1 1 2, 23 2, 452, 67 2, 56 «
2)')));
st_asewkt

CIRCULARSTRING(1 1,2 3,4 5,6 7,5 6)

SELECT ST ASEWKT(ST Force2D('POLYGON((® 0 2,0 52,50 2,00 2),(112,312,132,112)) «

st _asewkt

POLYGON((0 0,0 5,5 0,0 0),(1 1,3 1,1 3,1 1))

BXER

ST Force3D

7.5.8 ST_Force3D

ST Force3D — X#IJUTXEX A XYZ #X, K& ST Force3DZ X4,

Synopsis

geometry ST _Force3D(geometry geomA, float Zvalue = 0.0);

}.E\

£

XXX A XYZ #:8, X2 ST Force3DZ HIX 4%, GIHRJLMKEAS Z n&, XM z K Z &KX,
X - 2.0.0 51 A 7 X2 AR ) Sk

Bk - 2.1.0 /£ 2.0.x X, E#FX ST Force 3D,

R : 3.1.0. EXIFE AT AR E — A IEE Z K,

XU BR85St +7 2 i it
S R X Ay At X,
Xg#sF 3d 3 HALN % z-index,

]

--Nothing happens to an already 3D geometry
SELECT ST _ASEWKT (ST Force3D(ST_GeomFromEWKT (' CIRCULARSTRING(1 1 2, 2 3 2, 4 «+

52,672,562)")));

st_asewkt

CIRCULARSTRING(1 1 2,2 3 2,45 2,6 7 2,56 2)
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SELECT ST ASEWKT(ST Force3D('POLYGON((0® 0,0 5,5 0,0 0),(1 1,3 1,1 3,11))"));

st _asewkt

POLYGON((0 © 6,06 50,50 0,0 00),(1106,310,130,110))

BXER

ST ASEWKT, ST Force2D, ST Force3DM, ST Force3DZ

7.5.9 ST Force3DZ

ST Force3DZ — XifilJ LI XX A XYZ #A,

Synopsis

geometry ST _Force3DZ(geometry geomA, float Zvalue = 0.0);

1::pUN

XEUTXEXA XYZ 88, QR ks Z 58, Xamnz Xz 2K,
#NX :2.0.0 51 A 1 X% HER R LR,

ik : 2.1.0, £ 2.0.x HIX, E#FX ST Force 3DZ,

B : 3.1.0. EXEAEE NS Z K,

XU BR85S 7% i it
KB 3d H H ALK S z-index,
I 5 S B X 2 A R A X,

Pl

--Nothing happens to an already 3D geometry
SELECT ST _ASEWKT (ST Force3DZ(ST GeomFromEWKT('CIRCULARSTRING(1 1 2, 23 2, 452,67 2,5 +
62)')));
st_asewkt

CIRCULARSTRING(1 1 2,2 3 2,45 2,6 7 2,56 2)

SELECT ST ASEWKT(ST Force3DZ('POLYGON((® 0,0 5,5 0,0 0),(1 1,3 1,1 3,1 1))"));

st _asewkt

POLYGON((0 © 6,06 50,50 0,000),(1106,310,130,110))

BXRER

ST ASsEWKT, ST Force2D, ST Force3DM, ST Force3D
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7.5.10 ST _Force3DM

ST Force3DM — NXlJLEMXEXA XYM £,

Synopsis

geometry ST _Force3DM/(geometry geomA, float Mvalue = 0.0);

#5

£

WHD AKX A XYM B, R UTREE M 28, XM v XM 28X, aRes Z 58, X Z g8k
Wik :2.1.0, 7F 2.0.x BIX, E#FX ST Force 3DM,
Hik : 3.1.0. KAEATMEE 1 EE M K,

GRS X AT R A X

ot

--Nothing happens to an already 3D geometry
SELECT ST _ASEWKT (ST Force3DM(ST GeomFromEWKT ('CIRCULARSTRING(1 1 2, 23 2, 452,67 2,5 <+

62)')));
st asewkt

CIRCULARSTRINGM(1 1 0,2 3 0,45 0,6 7 0,5 6 0)
SELECT ST AsSEWKT(ST Force3DM('POLYGON((0 @6 1,06 51,50 1,001),(111,311,131,111)) «

st_asewkt

POLYGONM((06 60 06,0 50,50 0,0 00),(1106,3106,130,110))

BXER

ST AsEWKT, ST Force2D, ST Force3DM, ST Force3D, ST GeomFromEWKT

7.5.11 ST ForcedD

ST ForcedD — XiilJ I XEX A XYZM #X,

Synopsis

geometry ST _Force4D(geometry geomA, float Zvalue = 0.0, float Mvalue = 0.0);
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ﬁs

£

X UTAX A XYZM R, aiRds Z Xt M X, Xidhnz XM X,
Bk : 2.1.0, £ 2.0.x MK, E#FNX ST Force 4D,
e 3.1.0. KAIEr R EHS Z il M KX,

XS Fs 3d I H A% z-index,
B IE S F XE A5 R A X

Gl

--Nothing happens to an already 3D geometry
SELECT ST _ASEWKT (ST Force4D(ST_GeomFromEWKT('CIRCULARSTRING(1 1 2, 23 2, 452,67 2,56 «+
2)')));
st _asewkt

CIRCULARSTRING(1 120,23 20,4520,67 20,5620)

SELECT ST_ASEWKT(ST_Force4D('MULTILINESTRINGM((® @ 1,0 52,50 3,00 4),(1 11,311,133 <«
1,111))"));

st _asewkt

MULTILINESTRING((® 6 0 1,0 502,5003,0004),(1101,3101,1301,110 1))

BXRER

ST AsEWKT, ST Force2D, ST Force3DM, ST Force3D

7.5.12 ST _ForceCollection

ST ForceCollection — /A XEXNX X4 & (GEOMETRYCOLLECTION),

Synopsis

geometry ST _ForceCollection(geometry geomA);

1::pUN

RN X KX UAXEE S, XK TXE WKB &R 1E4E A,
#X : 2.0.0 51 A 7 X% Akl m ik = £,

gﬁﬁ'l‘i :1.2.2, £ 1.3.4 zhi, Y5a8&5MXM) UT—2ERANX, e2mX, wXNXEeE 1.3.4 &5E @A RS2
iE

Bk :2.1.0, 7£ 2.0.x X, E#FX ST Force Collection,
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XU BRI Sl 7 2 i A it
X 7 3d 3 H A2 % z-index,
15 S R R 2 A R AT X,

Rt

SELECT ST ASEWKT(ST ForceCollection('POLYGON((0 061,060 51,501,060 1),(1 11,311,133 <«
1,111))"));

st _asewkt

GEOMETRYCOLLECTION(POLYGON((G® 6 1,6 51,501,060 1),(111,311,131,111)))

SELECT ST AsText(ST ForceCollection('CIRCULARSTRING(220227 150406,2220227 150407,220227 <+
150406) '));
st astext
GEOMETRYCOLLECTION(CIRCULARSTRING(220227 150406,2220227 150407,220227 150406))
(1 row)

-- POLYHEDRAL example --
SELECT ST ASEWKT(ST ForceCollection('POLYHEDRALSURFACE(((0 6 6,0 6 1,06 1 1,0 1 0,0 0 0)),
((0 0

0,010,110,10
((600,100,101,001,
((110,111,101,10 0,
(610,011,212 11,110,
((6061,1701,111,06011,

[cNoN N o)

st _asewkt
GEOMETRYCOLLECTION (
POLYGON( (O
POLYGON( (0
POLYGON ( (
POLYGON ( (
POLYGON ( (
POLYGON ( (

oSS N o NoNo)
O HRORO®
PR OoORKE
PR OO0 OR
oSS N o NoNo)
HOOOO®®
—— ==

0
1
0
0

BXRER

ST ASsEWKT, ST Force2D, ST Force3DM, ST Force3D, ST GeomFromEWKT

7.5.13 ST_ForceCurve

ST ForceCurve — MISSEH, & —AJUAXE L2 H i XK AL,

Synopsis

geometry ST _ForceCurve(geometry g);
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ﬁs

£

S LXK N &R GAsER) - EXKNXE G, 2XNKN%Z#NX, 2MKEKKXZNXE, £5
ZHIENN % Eifim. AR ACKRMNER, MR ES-KAMRRKINX,

AM :2.2.0
£ REscess 3d 3t HRARSE 2index.
O bk R R,

Gl

SELECT ST AsText(
ST ForceCurve(
'"POLYGON((0 06 2, 502, 052, 002),(112,132,312,112))"'::geometry

st astext

CURVEPOLYGON Z ((0 06 2,502,052,002),(112,132,312,11 2))
(1 row)
HBXER

ST LineToCurve

7.5.14 ST ForcePolygonCCW

ST ForcePolygonCCW — fFarA XXX Er, fATE AKX XX E M,

Synopsis

geometry ST ForcePolygonCCW ( geometry geom );

s

Xl (%) ZXEXHEAXMEEZXNX AR, XEAXERXNXNX AR, FE2 X UTRREAX,
"l HM : 2.4.0

ﬂ X2 e 3d H H ALK z-index,

ﬂ XIZhBE S M 4 [X,

BXER

ST ForcePolygonCW , ST IsPolygonCCW , ST IsPolygonCW
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7.5.15 ST ForcePolygonCW

ST ForcePolygonCW — XXX X% A 4K, @ XX XA AKX,

Synopsis

geometry ST _ForcePolygonCW ( geometry geom );

}.E\

£

Nl (%) ZXIEKHESMNE AKX A1, XENXEREXK G, 32 KU R EE A X,
A 2.4.0

ﬂ Xg#s2 8 3d 3 HAAN % z-index,
O ”upie s M 4K,
HxES

ST ForcePolygonCCW , ST IsPolygonCCW , ST IsPolygonCW

7.5.16 ST ForceSFS

ST ForceSFS — Ml UAXEX A SFS 1.1 JLAIXE,

Synopsis

geometry ST _ForceSFS(geometry geomA);
geometry ST _ForceSFS(geometry geomA, text version);

ﬁ‘

£

O Wiz 155wk,

O it 5= AR = £ 0 (TIN).
O b pr L s Rp AR,

D Risissss 3d A A2R% z-index,

7.5.17 ST _ForceRHR

ST _ForceRHR — Xl % XIJE M sl i 75 il @ A5 T2 X,

Synopsis

geometry ST ForceRHR(geometry g);
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ﬁs

£

D1 2 DU o X R 5 i 45 e X, H 2 O T c X s DO SR X, A DX, AR DX 5 1 E v,
XA XX A e r,. Kggog ST ForcePolygonCW HTH XX

N;*"! Note
EFEXM EREX S Hith EFxxhERMENXEFZE, XEtfEE, BNXER ST ForcePolygonCW,

W : 2.0.0 51 A T X% bl B 5 5.
£ REsceess 3d 3 ERARE 2index.
D Wi 152 i,

Bl

SELECT ST ASEWKT(
ST _ForceRHR(
'"POLYGON((@ 6 2, 502, 052,002),(112,132,312,112))'

st _asewkt

POLYGON((0 0 2,0 52,50 2,00 2),(112,312,132,112))
(1 row)

BXER

ST ForcePolygonCCW , ST ForcePolygonCW , ST IsPolygonCCW , ST IsPolygonCW , ST BuildArea,
ST Polygonize, ST Reverse

7.5.18 ST _LineExtend

ST LineExtend — i&[al—5:[X, [FIHiTHI 5 &5 E (R .,

Synopsis

geometry ST _LineExtend(geometry line, float distance forward, float distance backward=0.0);

EE::pu
[l — 26X, 5 D7E XU Y R S DA IR AR i . (RIDXUBROR0), Tl TR 5 S A, BB SR AN 2. HaXIFEN
BB AT XIS — A (FIBE —A4) ARIBXA e, 88 K RO R,

Al - 3.4.0
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plan - F—KXEFTEe 5 M, WEEMH 6 X

SELECT ST AsText(ST LineExtend('LINESTRING(® 0, 0 10)'::geometry, 5, 6));

LINESTRING(G -6,0 0,0 10,0 15)

BXER

ST LineSubstring, ST LocateAlong, ST Project

7.5.19 ST _LineToCurve

ST LineToCurve — X LA X XX X i X LA X

Synopsis

geometry ST LineToCurve(geometry geomANoncircular);

#ﬁ\

Bt

19X/ 2 KIEKXIMKXIE XA X Z XE, X, s XmEl s Z4o6%,

N;‘t"! Note
MRXANSE/ZNXERRLER T RN, XNXEERESXANLMAXEERNNX,

"M 1.3.0
Xg#s2 8 3d 3 HAEN % z-index,
1 5 9 3 R XU 45 e A it X,

Rt

-- 2D Example

SELECT ST AsText(ST LineToCurve(foo.geom)) As curvedastext,ST AsText(foo.geom) As <«
non_curvedastext
FROM (SELECT ST Buffer('POINT(1 3)'::geometry, 3) As geom) As foo;

curvedatext non_curvedastext

CURVEPOLYGON (CIRCULARSTRING(4 3,3.12132034355964 0.878679656440359, | POLYGON((4 <«
3,3.94235584120969 2.41472903395162,3.77163859753386 1.85194970290473,
10,-1.12132034355965 5.12132034355963,4 3)) | 3.49440883690764 <
1.33328930094119,3.12132034355964 0.878679656440359,
| 2.66671069905881 <«
0.505591163092366,2.14805029°
0.228361402466141,
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| 1.58527096604839 <
0.0576441587903094,1 «
0,

| 0.414729033951621 <«
0.0576441587903077, -0. 148050:
0.228361402466137,

| -0.666710699058802 <
0.505591163092361, -1.1213203:
0.878679656440353,

| -1.49440883690763 <«
1.33328930094119, -1.77163859’
1.85194970290472

| --ETC-- <+
,3.94235584120969 <>
3.58527096604839,4 <«
3))

--3D example

SELECT ST AsText (ST LineToCurve(geom)) As curved, ST AsText(geom) AS not curved

FROM (SELECT ST Translate(ST Force3D(ST Boundary(ST Buffer(ST Point(1,3), 2,2))),0,0,3) AS <+
geom) AS foo;

curved | not curved
______________________________________________________ B e =R =R R R ~ — ~ —

CIRCULARSTRING Z (3 3 3,-1 2.99999999999999 3,3 3 3) | LINESTRING Z (3 3 3,2.4142135623731 «
1.58578643762691 3,1 1 3,
| -0.414213562373092 1.5857864376269 <«
3,-1 2.99999999999999 3,
| -0.414213562373101 4.41421356237309 <«
3;
| 0.999999999999991 5 +
3,2.41421356237309 4.4142135623731 <«
3,3 3 3)
(1 row)

BXRER

ST CurveToLine

7.5.20 ST_Multi

ST Multi — /U XK MULTT* JL X,

Synopsis
geometry ST Multi(geometry geom);
E:pu

PA MULTT* JUTE SRR E AN E, EAXEEXEES, XENXEHE,
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G ll

SELECT ST AsText (ST Multi('POLYGON ((10 30, 30 30, 30 10, 10 10, 10 30))"'));
st _astext

MULTIPOLYGON( ((10 30,30 30,30 10,10 10,10 30)))

BXRER

ST AsText

7.5.21 ST_Normalize

ST Normalize — K [FIX i R LXK E,

Synopsis

geometry ST _Normalize(geometry geom);

EE::puy

PAKYEAL/ X ALAg 0R m LA XIE, 2 KIRXHRIK RN, % XIEH XS psE & Lokt Xy g i,
TERZEEN T, EXHTXNEA XX RE XXM RNTEX).,
AN 2.3.0

Pl

SELECT ST AsText (ST Normalize(ST GeomFromText (
'GEOMETRYCOLLECTION (
POINT(2 3),
MULTILINESTRING((® 0, 1 1),(2 2, 3 3)),
POLYGON (
(0 10,0 0,1
(4 2,2 2,
(6 8,8 8,

N~

st_astext

GEOMETRYCOLLECTION(POLYGON((® 0,0 10,10 10,10 0,0 0),(6 6,8 6,8 8,6 8,6 6),(2 2,4 2,4 4,2 <+
4,2 2)),MULTILINESTRING((2 2,3 3),(0 0,1 1)),POINT(2 3))
(1 row)

BXRER

ST Equals,
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7.5.22 ST _Project

ST Project — JR[AI M mtZBR BRI A1/ (Fififl) Bl mlo

Synopsis

geometry ST _Project(geometry gl, float distance, float azimuth);
geometry ST _Project(geometry g1, geometry g2, float distance);
geography ST_Project(geography g1, float distance, float azimuth);
geography ST_Project(geography gl, geography g2, float distance);

EE::puy

b [ ML AG DX e i DX 90 DXt DX 5 7 DB it DX X 2 DXt X XA X
DX A P MER — A B2 = A U PR XN AE X R, JFg Sl — DB
BB BURXINXIAL, SN,

sy (AN s A0 ) BRI, &2 MIEALTT DX XD & .

o EJRREFESfA (0 )

o EXMALA R n/2 (90 )
o BRI T (180 &)

o IEPGAARE 30/2 (270 &)

LR AAANXFIRTF 2o (360 ) M,
ATAME: 2.0.0

10X : 2.4.0 AMXEEEFPEX AL AL A,
19X+ 3.4.0 AMLAISERITE T3 AL A X A X
;R RATF 100,000 K. FHiifh 45

SELECT ST AsText(ST Project('POINT(O 0)'::geography, 100000, radians(45.0)));

POINT(0.635231029125537 0.639472334729198)

BXRER

ST Azimuth, ST Distance, PostgreSQL function radians()

7.5.23 ST_QuantizeCoordinates

ST QuantizeCoordinates — 54 XM KA 007 X i X 2%

Synopsis

geometry ST _QuantizeCoordinates ( geometry g, int prec x, int prec y, int prec z, int prec m );
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ﬁs

£

ST QuantizeCoordinates #fiE & /NG B T8 € A 80K A XX A e AL EL (N), SRJEIFBR N AN i A 38007
AT EAL BN E, 4 XK O ARG, Heigam T XXM, a5 s A o XK7E XK, X
A RE X XBUENX & XE XA, XIae e A KB b2 RN G AL REBER RN BE BA x KE
kG, BB MX X NS 22X T (B prec x=-2 [$A#EEmBEEE 100 FAXX),

ST QuantizeCoordinates Az kit Ak DX S7 T4 7 X 8 A DX TLART DX A e IX) 22 Ak X 7 ) LAl DX v R DX A
ik, JTLATIXIE 2 XX 0 5 55 R 7 22 57 206l i B BRI 5 DX, (R A T LA 1 [ A5 6 1 1 28O P DX e 2 X,
BR80T A 2= XA TE R0 ) LT

"M 2.5.0

EXES

PostGIS 5 it A A4 [XI D7 DA DXOBURS e 7% sl B 8, AT BART SRR 15 A R0, 4R, PostGIS mJH TFELANX k
HEEADTF 15 MEEE, — M7 2 TIGER #dE, ©UhE AN R 5at, NERUERERX 6 A1 (KX ®
% 9 AR A 8 ALA RN X £7, )

WA 15 MASE T A AN, BE 9 MASERTFNETA LN ERRIER, AU TR OB H 52 Mk
FoRBXMA RS (B, RFBEE 30 AHIA#mR 9 MAREBTHER, #TF 22 A% ; TR e XkX
Wi X H X = XA, H X RER — a5 AR HRK KA XK E T, Fla, K 100.123456 @] LA
B#5E 100.123456000000, 100.123456000001 1 100.123456432199 MiF iRk r. iiEXEHRENXE
M, WX ST AsText(geom, 6) IFXITAal XL XA K a1 FH R DS, T 3 DX AT DORE X 2647 K& XA, IRt
ST QuantizeCoordinates ¥ 22 M ERENXMNENXZ, XTXAEXF5I, KaXEXNXZEX PSR, PostgreSQL
A DABE A5 2800 DX DX XA X

¢ Note
> RAENAX KX A/NTEESZE ST QuantizeCoordinates BIFX, ST MemSize BFX &L
X rnEERER, TR AKX ERRNXZXmE, E5REERKX,

]

SELECT ST AsText (ST QuantizeCoordinates('POINT (100.123456 0)'::geometry, 4));
st _astext

POINT(100.123455047607 0)

WITH test AS (SELECT 'POINT (123.456789123456 123.456789123456)'::geometry AS geom)
SELECT

digits,

encode (ST QuantizeCoordinates(geom, digits), 'hex'),

ST AsText (ST _QuantizeCoordinates(geom, digits))
FROM test, generate series(15, -15, -1) AS digits;

digits | encode | st astext

________ Rl T R = = e e e R -

15 | 01010000005f9a72083cdd5e405f9a72083cdd5e40 | POINT(123.456789123456 <+
123.456789123456)

14 | 01010000005f9a72083cdd5e405f9a72083cdd5e40 | POINT(123.456789123456 <+
123.456789123456)

13 | 01010000005f9a72083cdd5e405f9a72083cdd5e40 | POINT(123.456789123456 <+
123.456789123456)

12 | 01010000005c9a72083cdd5e405¢c9a72083cdd5e40 | POINT(123.456789123456 <+

123.456789123456)
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11 | ©6101000000409a72083cdd5e40409a72083cdd5e40 | POINT(123.456789123456 <«
123.456789123456)

10 | 0101000000009a72083cdd5e40009a72083cdd5e40 | POINT(123.456789123455 <«
123.456789123455)

9 | ©6101000000009072083cdd5e40009072083cdd5e40 | POINT(123.456789123418 <«
123.456789123418)

8 | 0101000000008072083cdd5e40008072083cdd5e40 | POINT(123.45678912336 «
123.45678912336)

7 | 0101000000000070083cdd5e40000070083cdd5e40 | POINT(123.456789121032 «+
123.456789121032)

6 | ©6101000000000040083cdd5e40000040083cdd5e40 | POINT(123.456789076328 <«
123.456789076328)

5 | ©6101000000000000083cdd5e40000000083cdd5e40 | POINT(123.456789016724 <«
123.456789016724)

4 | 0101000000000000003cdd5e40000000003cdd5e40 | POINT(123.456787109375 «+
123.456787109375)

3 | ©6101000000000000003cdd5e40000000003cdd5e40 | POINT(123.456787109375 <«
123.456787109375)

2 | ©61010000000000000038dd5e400000000038dd5e40 | POINT(123.45654296875 <«

123.45654296875)

01010000000000000000dd5€400000000000dd5e40 | POINT(123.453125 123.453125)

| | (
0 | 061010000000000000000dc5e400000000000dc5e40 | POINT(123.4375 123.4375)
-1 | 061010000000000000000c05e400000000000c05€40 | POINT (123 123)
-2 | 01610000000000000000005e400000000000005€40 | POINT (120 120)
-3 | ©610100000000000000000058400000000000005840 | POINT (96 96)
-4 | 0610100000000000000000058400000000000005840 | POINT (96 96)
-5 | 010100000000000000000058400000000000005840 | POINT(96 96)
-6 | ©610100000000000000000058400000000000005840 | POINT (96 96)
-7 | 0610100000000000000000058400000000000005840 | POINT (96 96)
-8 | 010100000000000000000058400000000000005840 | POINT(96 96)
-9 | ©610100000000000000000058400000000000005840 | POINT (96 96)
-10 | ©610100000000000000000058400000000000005840 | POINT (96 96)
-11 | 010100000000000000000058400000000000005840 | POINT(96 96)
-12 | ©610100000000000000000058400000000000005840 | POINT (96 96)
-13 | ©610100000000000000000058400000000000005840 | POINT (96 96)
-14 | 010100000000000000000058400000000000005840 | POINT(96 96)
-15 | ©610100000000000000000058400000000000005840 | POINT (96 96)
BXER

ST SnapToGrid

7.5.24 ST_RemovePoint

ST RemovePoint — MXHAXER— 4 5,

Synopsis

geometry ST _RemovePoint(geometry linestring, integer offset);

fa

MR SREINEF IR, T A DX XD i O
#X :3.2.0
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A :1.1.0
N 7 3d 3 H A2 %k z-index,

]

EXXERKENX (K) i sCR K EEXE K, HBX geom FXEIX LINESTRING

UPDATE sometable
SET geom = ST RemovePoint(geom, ST NPoints(geom) - 1)
FROM sometable
WHERE ST IsClosed(geom);

BXER

ST AddPoint, ST NPoints, ST NumPoints

7.5.25 ST _RemoveRepeatedPoints

ST RemoveRepeatedPoints — iR [FIXFk 7 &L st LA,

Synopsis

geometry ST RemoveRepeatedPoints(geometry geom, float8 tolerance);

s

W [EXE T XA, Hh bR 7 EESRXN . KEEXKE (%) X$, (2) 2XEZ R, HrUE T
XA T XIEX 17X, GeometryCollections 7t 3 2 XX EE, LineStrings M5 sl
NIRRT BE=28, NXIba 2 Em X o XX ES,

X : 3.2.0

"M 2.2.0
XU BRI # Sl +7 % mriAA itf
&% 3d H HAENX % z-index,

]

SELECT ST AsText( ST RemoveRepeatedPoints( 'MULTIPOINT ((1 1), (2 2), (3 3), (2 2))"));

MULTIPOINT(1 1,2 2,3 3)

SELECT ST AsText( ST RemoveRepeatedPoints( 'LINESTRING (06 6, 6 0, 11, 66, 11, 22)'));

LINESTRING(O® 0,1 1,0 0,1 1,2 2)

il B ou R D DB,
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SELECT ST AsText( ST RemoveRepeatedPoints( 'GEOMETRYCOLLECTION (LINESTRING (1 1, 2 2, 2 2, «
3 3), POINT (4 4), POINT (4 4), POINT (5 5))'));

GEOMETRYCOLLECTION(LINESTRING(1 1,2 2,3 3),POINT(4 4),POINT(4 4),POINT(5 5))

wls XIBRIER 22 00 B N EE S A,
SELECT ST AsText( ST RemoveRepeatedPoints( 'LINESTRING (6 6, @6 0, 11, 55, 11, 2 2)", 2)) «+

LINESTRING(O® 0,5 5,2 2)

BXRER

ST Simplify

7.5.26 ST _RemovelrrelevantPointsForView

ST RemovelrrelevantPointsForView — Removes points that are irrelevant for rendering a specific
rectangluar view of a geometry.

Synopsis

geometry ST _RemovelrrelevantPointsForView(geometry geom, box2d bounds, boolean cartesian hint
= false);

fa

Returns a geometry without points being irrelevant for rendering the geometry within a given rect-
angluar view.

This function can be used to quickly preprocess geometries that should be rendered only within certain
bounds.

Only geometries of type (MULTI)POLYGON and (MULTI)LINESTRING are evaluated. Other geome-
tries keep unchanged.

In contrast to ST ClipByBox2D () this function

* sorts out points without computing new intersection points which avoids rounding errors and usually
increases performance,

* returns a geometry with equal or similar point number,

* leads to the same rendering result within the specified view, and

* may introduce self-intersections which would make the resulting geometry invalid (see example

below).

If cartesian hint is set to true, the algorithm applies additional optimizations involving cartesian
math to further reduce the resulting point number. Please note that using this option might introduce
rendering artifacts if the resulting coordinates are projected into another (non-cartesian) coordinate
system before rendering.
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Warning
For polygons, this function does currently not ensure that the result is valid. This situation can

be checked with ST IsValid and repaired with ST MakeValid.

original ST_RemovelmrelevantPointsForView(geom, bbox) ST_ClipByBox2D(geom, bbox)
15 points 15 points

\j Ej

Example: ST RemovelrrelevantPointsForView() applied to a polygon. Blue points remain, the
rendering result (light-blue area) within the grey view box remains as well.

original ST_RemovelmelevantPointsForView(geom, bbox)
5 points

—\_\_/

Example: Due to the fact that points are just sorted out and no new points are computed, the result
of ST RemovelrrelevantPointsForView() may contain self-intersections.

Al M - 3.5.0

ot

SELECT ST AsText(
ST RemoveIrrelevantPointsForView(

ST _GeomFromText ('MULTIPOLYGON(((10 10, 20 10, 30 10, 40 10, 20 20, <«
10 20, 10 10)),((10 16, 20 16, 20 20, 10 20, 10 10)))'),

ST MakeEnvelope(12,12,18,18), true));

st astext
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MULTIPOLYGON(((10 10,40 10,20 20,10 20,10 10)),((10 10,20 10,20 20,10 <+
20,10 10)))

SELECT ST _AsText(
ST RemoveIrrelevantPointsForView(
ST _GeomFromText ('MULTILINESTRING((® 0, 10 0,20 0,30 0), (0 15, 5 <+
15, 10 15, 15 15, 20 15, 25 15, 30 15, 40 15), (13 13,15 15,17 <+
17))"),
ST MakeEnvelope(12,12,18,18), true));

st astext

MULTILINESTRING( (10 15,15 15,20 15),(13 13,15 15,17 17))

SELECT ST _AsText(
ST RemoveIrrelevantPointsForView(
ST GeomFromText ('LINESTRING(® 0, 10 0,20 0,30 0)'),
ST MakeEnvelope(12,12,18,18), true));

st astext

LINESTRING EMPTY

SELECT ST _AsText(
ST RemoveIrrelevantPointsForView(
ST _GeomFromText ('POLYGON((0G 30, 15 30, 30 30, 30 06, 06 0, 0 30))"'),
ST MakeEnvelope(12,12,18,18), true));

st_astext

POLYGON( (15 30,30 0,0 0,15 30))

SELECT ST AsText(
ST RemoveIrrelevantPointsForView(
ST _GeomFromText('POLYGON((0G 30, 15 30, 30 30, 30 0, 6 6, 0 30))"'),
ST MakeEnvelope(12,12,18,18)));

st astext

POLYGON( (0 30,30 30,30 0,0 0,0 30))

BXRER

ST ClipByBox2D, ST Intersection

7.5.27 ST_RemoveSmallParts

ST RemoveSmallParts — Removes small parts (polygon rings or linestrings) of a geometry.

Synopsis

geometry ST_RemoveSmallParts(geometry geom, double precision minSizeX, double precision min-
SizeY);
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1::pUN

Returns a geometry without small parts (exterior or interior polygon rings, or linestrings).

This function can be used as preprocessing step for creating simplified maps, e. g. to remove small
islands or holes.

It evaluates only geometries of type (MULTI)POLYGON and (MULTI)LINESTRING. Other geometries
remain unchanged.

If minSizeX is greater than 0, parts are sorted out if their width is smaller than minSizeX.

If minSizeY is greater than 0O, parts are sorted out if their height is smaller than minSizeY.

Both minSizeX and minSizeY are measured in coordinate system units of the geometry.

For Il)olygon types, evaluation is done separately for each ring which can lead to one of the following
results:

* the original geometry,

a POLYGON with all rings with less vertices,

a POLYGON with a reduced number of interior rings (having possibly less vertices),
a POLYGON EMPTY, or

a MULTIPOLYGON with a reduced number of polygons (having possibly less interior rings or ver-
tices), or

a MULTIPOLYGON EMPTY.

For linestring types, evaluation is done for each linestring which can lead to one of the following
results:

* the original geometry,

a LINESTRING with a reduced number of vertices,
a LINESTRING EMPTY,

a MULTILINESTRING with a reduced number of linestrings (having possibly less vertices), or
a MULTILINESTRING EMPTY.

original ST_RemoveSmallParts{geom, 30,30) ST_RemoveSmallParts{geom, 50,50)
15 points, 3 parts 10 points, 2 parts

Example: ST RemoveSmallParts() applied to a multi-polygon. Blue parts remain.

"M : 3.5.0
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G ll

SELECT ST AsText(

ST _RemoveSmallParts (

ST _GeomFromText ('MULTIPOLYGON (
((60 160, 120 160, 120 220, 60 220, 60 160), (70 170, 70 <+

210, 110 210, 110 170, 70 170)),

((85 75, 155 75, 155 145, 85 145, 85 75)),
((50 1160, 70 110, 70 130, 50 130, 50 110)))'),
50, 50));

st_astext

MULTIPOLYGON(((60 160,120 160,120 220,60 220,60 160)),((85 75,155 <«
75,155 145,85 145,85 75)))

SELECT ST AsText(
ST RemoveSmallParts(
ST GeomFromText('LINESTRING(10 10, 20 20)'),
50, 50));

st astext

LINESTRING EMPTY

7.5.28 ST Reverse

ST Reverse — &[] )X i (X7 #H A T LAATAR,

Synopsis

geometry ST _Reverse(geometry gl);

EE::puy

Al AR UTR I s XX s X e
#X : 2.4.0 51 A 7 HiIX S Hr,

X 7 3d 3 H A2k z-index,
DX BR85Sl 72 iR it

Gl

SELECT ST AsText(geom) as line, ST AsText(ST Reverse(geom)) As reverseline
FROM
(SELECT ST MakelLine(ST Point(1,2),
ST Point(1,10)) As geom) as foo;
--result
line | reverseline
_____________________ e
LINESTRING(1 2,1 10) | LINESTRING(1 10,1 2)
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7.5.29 ST _Segmentize

ST Segmentize — K [EMEWS ) L X/ HUEE,  H KB A X F X2 B

Synopsis

geometry ST_Segmentize(geometry geom, float max segment length);
geography ST_Segmentize(geography geog, float max segment length);

ﬁ‘

£

R EESUS R LAXIE /e, HXBXE R ENK max_segment_length, XIB:XEEA=XINIS, DB B2 470 5k
B
o XFIUTRIR, mRDXE BAZE XS5 RN XA 25,

o XITHERN, mRXEDORXINAL, B R ARk DT, R0 DX U 0 DX BB i s X R Bk i A Dl D
E"jo

N;’t“! Note
KREXEXNXEE, EFRSEXEERXEREHNXEE,

Warning
0 XFaasXXEanXA, EEBXNX5%ER max _segment length TEEANBURIMAENX S, MRS
HoEEENSIMNKEMAREANE, KAattaXERXEXMER,

AT 1.2.2

1K+ 3.0.0 2B LA DXAE 77 Al S5 DK 740 Bt
X+ 2.3.0 HUBE I3 B DA Ay A S D -0 B
1 : 2.1.0 51 A T DHBBE K S5

Bk 2.1.0 HFSIA THIEE S KR, i ST Segmentize(’LINESTRING(1 2, 3 4)’, 0.5) &XZECABHMK
EBN, XAFBEERMN AN LA, ] ST GeomFromText. ST GeogFromText =X X X7 X £
(11 ST Segmentize(’LINESTRING(1 2, 3 4)'::geometry, 0.5) ))

Gl

nEl—&N. XBan, FEBEA,

SELECT ST _AsText (ST _Segmentize(
'MULTILINESTRING((O0 6, 6 1, 0 9),(1 10, 1 18))'::geometry,
5));

MULTILINESTRING((G 0,0 1,0 5,0 9),(1 10,1 14,1 18))

e
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SELECT ST AsText(
ST Segmentize(('POLYGON((G 0, 0 8, 30 0, 0 0))'::geometry), 10));

POLYGON((0 0,0 8,7.5 6,15 4,22.5 2,30 0,20 0,10 0,0 0))

DB XX AT 0B, R BEXIEEX] 2000 23 B, 0 DX U R DN X =

SELECT ST _AsText(
ST Segmentize(('LINESTRING (0 O, 60 60)'::geography), 2000000));
LINESTRING(O 0,4.252632294621186 8.43596525986862,8.69579947419404 <
16.824093489701564,13.550465473227048 25.107950473646188,19.1066053508691
33.21091076089908,25.779290201459894 41.01711439406505,34.188839517966954
48.337222885886,45.238153936612264 54.84733442373889,60 60)

T1

0 R 2> Bz Ay 2R ]

BXRER

ST LineSubstring

7.5.30 ST SetPoint

ST SetPoint — FXE s XX ER Y £,

Synopsis

geometry ST _SetPoint(geometry linestring, integer zerobasedposition, geometry point);

fitk

FFXI R N B XIXINE sl 5851M 0 JFhf. MXsRBIHENXEL, Wik -1 2&E— a6 24— AR XK KX XA
KRN, DITE AR g R XA

AT 1.1.0
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B 2.3.0 : XERH|
g% 3d 7 HAENX S z-index,

]

--Change first point in line string from -1 3 to -1 1
SELECT ST AsText(ST SetPoint('LINESTRING(-1 2,-1 3)', 0, 'POINT(-1 1)'));
st astext

LINESTRING(-1 1,-1 3)

---Change last point in a line string (lets play with 3d linestring this time)
SELECT ST _ASEWKT (ST SetPoint(foo.geom, ST NumPoints(foo.geom) - 1, ST GeomFromEWKT('POINT <«
(-113)')))
FROM (SELECT ST GeomFromEWKT('LINESTRING(-1 2 3,-1 3 4, 56 7)') As geom) As foo;
st _asewkt

LINESTRING(-1 2 3,-1 3 4,-1 1 3)

SELECT ST AsText (ST SetPoint(g, -3, p))
FROM ST _GEomFromText('LINESTRING(® 0, 1 1, 2 2, 3 3, 44)') AS g
, ST PointN(g,1l) as p;
st astext

LINESTRING(G 0,1 1,0 0,3 3,4 4)

BXRER

ST AddPoint, ST NPoints, ST NumPoints, ST PointN, ST RemovePoint

7.5.31 ST _ShiftLongitude

ST_ShiftLongitude — 1% -180-180 F1 0-360 2 X XL X HINX & 4 X,

Synopsis

geometry ST_ShiftlLongitude(geometry geom);

#ﬁ\

£

XEU T XA A /X, H5F -180 2] 0 BN EXFEKE] 180 %] 360 £, HHIF 180 % 360 EEK
NIIXENXIM -180 EXE 0 , XEBEXFR, KFik-180 2 180 EyEXNMEHER 0 2 360 EiEXkER,
0 2 360 EVEXINEEEM-180 £ 180 EEXHKE R,

Note Note
NXNKEENXE/XELXHEIEER ; 5130 SRID 4326 (WGS 84 #hIBAX%R)
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0 Warning

1.3.4 zeiX XXX shaeT £ EF MULTIPOINT, 1.3.4 855 MULTIPOINT EB&&FH.

Nk 3d 7 H ALK z-index,

w@XEhfeE  2.0.0 ZRZ AR E R TIN

ViR : EHUE 2.2.0 thib”ST Shift Longitude” M4
XU Sl 7 % i A it

BB R = ARMAXNK =AM (TIN),

]

--single point forward transformation
SELECT ST _AsText (ST _ShiftLongitude('SRID=4326;POINT (270 0)'::geometry))

st _astext

POINT(-90 0)

--single point reverse transformation
SELECT ST AsText (ST ShiftLongitude('SRID=4326;POINT(-90 0)'::geometry))

st astext

POINT (270 0)

--for linestrings the functions affects only to the sufficient coordinates
SELECT ST AsText(ST ShiftLongitude('SRID=4326;LINESTRING(174 12, 182 13)'::geometry))

st astext

LINESTRING(174 12,-178 13)
BXRER
ST WrapX

7.5.32 ST WrapX

ST WrapX — %/ LR XE X KA K.

Synopsis

geometry ST WrapX(geometry geom, float8 wrap, float8 move);
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ﬁs

£

D EX AR TUAINE, KRG “move” S8URER M NELENE “wrap” MAN (KTX “BNX”) =
EX (KNTFIE “BX") KA KRN, w0 A =R XA E i,

Note! Note
XNXF” EFEd" XNXEXAUERNXEBIFERASM—XEKRBIX—XIEEE R,

AT - 2.3.0 % GEOS

X 7 3d 3 H A2 % z-index,

]

-- Move all components of the given geometries whose bounding box
-- falls completely on the left of x=0 to +360

select ST WrapX(geom, 0, 360);

-- Move all components of the given geometries whose bounding box

-- falls completely on the left of x=-30 to +360
select ST WrapX(geom, -30, 360);

BXRER

ST ShiftLongitude

7.5.33 ST SnapToGrid

ST SnapToGrid — X A JUAMRMKIFTA sififide 21 XX M

Synopsis

geometry ST _SnapToGrid(geometry geomA, float originX, float originY, float sizeX, float sizeY);
geometry ST SnapToGrid(geometry geomA, float sizeX, float sizeY);

geometry ST _SnapToGrid(geometry geomaA, float size);

geometry ST_SnapToGrid(geometry geomA, geometry pointOrigin, float sizeX, float sizeY, float sizeZ,
float sizeM);

ﬁs

£

MR 1,2,3 < R XA LT AR T A il B 21 i LR ORI e RN E DR A%, DIBREEAER — X oo BROXIN A, AR
A R BUE XX LR LA DT, X ] NULL, SE& 4 X L DR M g, X s AR A
JEHO

W 4 5IA 1.1.0 - XA UK AT A Ui 2 B HEUL CGE A28 R Figoe R/NEXFRE, 1F 0
i DX A AR A 28 R S AT A RS IR N
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N;’f"! Note
IREHNLAXFETRERREEXXE (KSKST IsSimple),

¢ Note
NP R 1.1.0 280, EHUANER 2d SUAKE. M 1.1.0 78, EESLANEEEE5XNANAREY
HRNNE, BERNENERTN. EXES =TS8R RE SRR .

Al : 1.0.0RC1
AN 1.1.0 - TX Z f1 M XIS

XS Fs 3d I HARNK K z-index,

]

--Snap your geometries to a precision grid of 10”-3
UPDATE mytable
SET geom = ST SnapToGrid(geom, 0.001);

SELECT ST _AsText (ST _SnapToGrid(
ST GeomFromText('LINESTRING(1.1115678 2.123, 4.111111 3.2374897, <+

4.11112 3.23748667)"'),
0.001)

st _astext
LINESTRING(1.112 2.123,4.111 3.237)
--Snap a 4d geometry
SELECT ST_ASEWKT (ST SnapToGrid(
ST _GeomFromEWKT ('LINESTRING(-1.1115678 2.123 2.3456 1.11111,
4.111111 3.2374897 3.1234 1.1111, -1.11111112 2.123 2.3456 1.1111112)'),
ST _GeomFromEWKT ('POINT(1.12 2.22 3.2 4.4444)"'),

0.1, 0.1, 0.1, 0.01) );
st _asewkt

LINESTRING(-1.08 2.12 2.3 1.1144,4.12 3.22 3.1 1.1144,-1.08 2.12 2.3 1.1144)

--With a 4d geometry - the ST SnapToGrid(geom,size) only touches x and y coords but keeps m <«

and z the same
SELECT ST _ASEWKT (ST _SnapToGrid (ST _GeomF romEWKT ('LINESTRING(-1.1115678 2.123 3 2.3456,

4.111111 3.2374897 3.1234 1.1111)"'),

0.01) );
st asewkt

LINESTRING(-1.11 2.12 3 2.3456,4.11 3.24 3.1234 1.1111)

BXER

ST Snap, ST AsEWKT, ST AsText, ST GeomFromText, ST GeomFromEWKT, ST Simplify
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7.5.34 ST Snap

Synopsis

geometry ST_Snap(geometry input, geometry reference, float tolerance);

ﬁ\

£

F— A JUAT AR X R XU HE 2D — A TLAT AR D il PR B 2 28 Y T XU e O fr i, DS LA (2 X i
BRI TR, AN DA AL, DDA LA Ao JE R [l

PF— A LT 20 X — AN LAk ey DOE XIS BR T U E AR (K2 AE X R 2 AR B EXIX) Sk s XN
TER AT SE M,

X% it vl g DX SO TR 8 P4, R Ao P D DX X7 ity A A B DX s RSB R A, DA RE (el (X vy BA2e 2l i
R, DX AR XU — S A A Rl A 2R

N;*"! Note
EEEXFETEEREZZEXNXE (XBXST IsSimple) sAAELH (XBXST IsValid),

XA &R GEOS #NX X171,
"M 2.0.0

]

NXENXHFKZXIE (TEEMHHREZ )
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AN
~—_/

1% MR 2IX &, A2HEENX 1.01,
X 21D A

SELECT ST_AsText (ST _Snap(poly, line,

GINNEANGZ

o

ST Distance(poly,line)*1.01)) AS polysnaj

FROM (SELECT
ST GeomFromText ('MULTIPOLYGON (

((26 125, 26 200, 126 200, 126 125,
26 125 ),

( 51 150, 101 150, 76 175, 51 150 ) «
)I

(( 151 100, 151 200,
100 )))') As poly,

ST _GeomFromText ('LINESTRING (5 +«
107, 54 84, 101 100)') As line

) As foo;

<+

176 175, 151 «

polysnapped

MULTIPOLYGON(((26 125,26 200,126 200,126 «+
125,101 100,26 125),
(51 150,101 150,76 175,51 150)),((151 <+
100,151 200,176 175,151 100)))

F2ELNEHRRIAEK 1.25 WE K, #i% X
TR &

SELECT ST _AsText(
ST Snap(poly,line, ST Distance(poly, «
line)*1.25)

) AS polysnapped

FROM (SELECT
ST GeomFromText ('MULTIPOLYGON (

(( 26 125, 26 200,

ped

126 200, 126 125, <+
26 125 ),
( 51 150, 101 150, 76 175, 51 150 ) <«
),
(( 151 100, 151 200, 176 175, 151 «

100 )))") As poly,
ST _GeomFromText ('LINESTRING (5
107, 54 84, 101 100)') As line
) As foo;

o

MULTIPOLYGON(((5 107,26 200,126 200,126 <+
125,101 100,54 84,5 107),

(51 150,101 150,76 175,51 150)),((151 <+
100,151 200,176 175,151 1060)))
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FXEHRER G2 NP, A2EEK 1.01, X
TFXEEIZ XIE

SELECT ST _AsText(
ST Snap(line, poly, ST Distance(poly, «
line)*1.01)
) AS linesnapped
FROM (SELECT
ST GeomFromText ('MULTIPOLYGON (
((26 125, 26 200, 126 200,
26 125),
(51 150,

126 125, +

101 150, 76 175, 51 150 )) <«
((151 100, 151 200, 176 175,
100)))"') As poly,
ST _GeomFromText('LINESTRING (5 <+
107, 54 84, 101 100)') As line
) As foo;

151 +«

linesnapped

LINESTRING(5 107,26 125,54 84,101 100)

X EHRER G2 NP, A2EENK 1.25, HXH
TFXEEIZ XIE

SELECT ST _AsText(
ST Snap(line, poly, ST Distance(poly, «
line)*1.25)
) AS linesnapped
FROM (SELECT
ST _GeomFromText ('MULTIPOLYGON (
(( 26 125, 26 200, 126 200, 126 125, «
26 125 ),
(51 150,
((151 100, 151 200, 176 175,
100 )))") As poly,
ST _GeomFromText('LINESTRING (5 <«
107, 54 84, 101 100)') As line
) As foo;
linesnapped

LINESTRING(26 125,54 84,101 100)

101 150, 76 175, 51 150 )) +

151 +«

BXER

ST SnapToGrid

7.5.35 ST _SwapOrdinates

ST SwapOrdinates — JRFFEHEHLAINXIE, HbRX 17 XEr2X KX,

Synopsis

geometry ST SwapOrdinates(geometry geom, cstring ords);
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ﬁs

£

EE— A JUATXIE,  Horb X A X XE X T LU X F 28 K,
ords 2802 — MM FRNTHRE, BeERXWAX, 8N x y. z fl m,
"M 2.2.0

O SRR AINR.,

O R 3d 3 AA2R% z-index,

O Rt M AR,

O Wiz 155wk,

O e 5= p AR = £ WU (TIN).

Tl

- Scale M value by 2
SELECT ST AsText(
ST SwapOrdinates (
ST Scale(
ST SwapOrdinates(g, 'xm'),
2,1
)I
'xm')
) FROM ( SELECT 'POINT ZM (0 0 0 2)'::geometry g ) foo;
st _astext

POINT ZM (0 0 0 4)

BXRER

ST FlipCoordinates

7.6 JLEAEMMENXX

7.6.1 ST IsValid

ST IsValid — XIXJIAXEALE 2D 2 & A,

Synopsis

boolean ST _IsValid(geometry g);
boolean ST IsValid(geometry g, integer flags);
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ﬁs

£

s OGC XXIXIX ST Geometry X7£ 2D 2 EE AR AAR. XT 3 XA 4 KUK, A8E0mRXE
2 XhXTRNK, XNTEEEUIXE, 2XH PostgreSQL NOTICE, 2 4t H J5 25 (K ) X XIfE KL

XFXE flags S8HRA, IEHXNXNXAE ST IsValidDetail H, MARA AR 2T EIE D 6 A5k i 5d A,
HXRIUTEZMEEXWEZER, KZKX2E Section 4.4

Note Note
SQL-MM $¥ ST_IsValid(NULL) B¥IXREXNX 0, i PostGIS iR[E NULL,

XA E#UZ B GEOS #XI XA,
B MERRAM 2.0.0 FFEaAT A,

HAEXNX T SOL 1.1 # OGC XX uhgeX ;.

KA#EXNX T SQL/MM XiE, SQL-MM 3: 5.1.9

Not¥ Note
OGC-SFS #1 SQL-MM X3B#FREE ST IsValid X &S, XNNXER PostGIS XE.

]

SELECT ST IsValid(ST_GeomFromText('LINESTRING(O 0, 1 1)')) As good line,
ST IsValid(ST GeomFromText('POLYGON((® 6, 11, 12, 11, 0 0))')) As bad poly
--results
NOTICE: Self-intersection at or near point 0 0
good line | bad poly
___________ dbococccoocooo
t | f

BXRER

ST IsSimple, ST IsValidReason, ST IsValidDetalil,

7.6.2 ST IsValidDetail

ST IsValidDetail — i&[f] valid_detail 17, XX REGH ST, KW KA E,

Synopsis

valid detail ST IsValidDetail(geometry geom, integer flags);



http://www.opengeospatial.org/standards/sfs
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U
& —A valid detail 17, HA@E&—4 boolean (%), XHJUAIXIEZEER ; —4 varchar (RR), X

B ETBURA 5 Ak —A geometry (L&), f&HHEHALE,
AT ®X ST IsValidfIST IsValidReasonfIX &, LA TR LATKIXIXIX 4,
AX# flags 2802 —MizB. ETBEATX -

« 0 : MK OGC SFS ARMEXKX.

o 1 BB A MM (BFEMELL) 2A81, XX “ESRI X&”, XXX E T 56 kA Bk
R, R, XAE OGC Bl N2 L ik,

XA g2 i GEOS HEXINX AT,
AT 2.0.0

Lt

--First 3 Rejects from a successful quintuplet experiment
SELECT gid, reason(ST_IsValidDetail(geom)), ST AsText(location(ST IsValidDetail(geom))) as <«
location
FROM
(SELECT ST MakePolygon(ST ExteriorRing(e.buff), array agg(f.line)) As geom, gid
FROM (SELECT ST Buffer(ST Point(x1*10,yl), z1) As buff, x1*10 + y1*100 + z1*1000 As gid
FROM generate series(-4,6) x1
CROSS JOIN generate series(2,5) yl
CROSS JOIN generate series(1,8) z1
WHERE x1
> y1*0.5 AND z1 < x1*yl) As e
INNER JOIN (SELECT ST Translate(ST ExteriorRing(ST Buffer(ST Point(x1*10,yl), zl1)), «+
yl*¥1, z1*¥2) As line
FROM generate series(-3,6) x1
CROSS JOIN generate series(2,5) yl
CROSS JOIN generate series(1,10) z1
WHERE x1
> y1*0.75 AND z1 < x1*yl) As f
ON (ST Area(e.buff)
> 78 AND ST Contains(e.buff, f.line))
GROUP BY gid, e.buff) As quintuplet experiment
WHERE ST IsValid(geom) = false
ORDER BY gid

LIMIT 3;

gid | reason | Tlocation
______ fbococccocooocccococococccodhcocccocooooooo
5330 | Self-intersection | POINT(32 5)
5340 | Self-intersection | POINT(42 5)
5350 | Self-intersection | POINT(52 5)

--simple example
SELECT * FROM ST IsValidDetail('LINESTRING(220227 150406,2220227 150407,222020 150410)');

valid | reason | location
_______ dboococococcocodbcoccocoocoocoo
t I I
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BXER
ST IsValid, ST IsValidReason
7.6.3 ST _IsValidReason
ST IsValidReason — & [A] X/ HHJ LRI X 2 75 45 20 T 35U IR AT SCAR,
Synopsis
text ST_IsValidReason(geometry geomA);
text ST_IsValidReason(geometry geomA, integer flags);
AR, NJUXEREAER, aRxsk, XXHEK,
5. ST IsValid XA FH A Az 5 6 2850 LA R IR R X X IX) 5.
7uXiy flags XIXEST IsValidDetail Hi,
XA EBUEH GEOS XX 1T,
AR 1.4
AR 2.0 AR EE#EZXKX,
ANl
-- invalid bow-tie polygon
SELECT ST _IsValidReason(
'"POLYGON ( (100 200, 100 100, 200 200,
200 100, 100 200))'::geometry) as validity info;
validity info
Self-intersection[150 150]
--First 3 Rejects from a successful quintuplet experiment
SELECT gid, ST IsValidReason(geom) as validity info
FROM
(SELECT ST MakePolygon(ST ExteriorRing(e.buff), array agg(f.line)) As geom, gid
FROM (SELECT ST Buffer(ST Point(x1*10,yl), z1) As buff, x1*10 + yl1*100 + z1*1000 As gid

FROM generate series(-4,6) x1
CROSS JOIN generate series(2,5) yl
CROSS JOIN generate series(1,8) z1
WHERE x1

> y1*0.5 AND z1 < x1*yl) As e

INNER JOIN (SELECT ST Translate(ST ExteriorRing(ST Buffer(ST Point(x1*10,

yl1*¥1, z1*¥2) As line
FROM generate series(-3,6) x1
CROSS JOIN generate series(2,5) yl
CROSS JOIN generate series(1,10) z1
WHERE x1
> y1*0.75 AND z1 < x1*yl) As f
ON (ST Area(e.buff)
> 78 AND ST Contains(e.buff, f.line))

yl), z1)), «
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GROUP BY gid, e.buff) As quintuplet experiment
WHERE ST IsValid(geom) = false
ORDER BY gid
LIMIT 3;

validity info
Self-intersection [32 5]
Self-intersection [42 5]
Self-intersection [52 5]

--simple example
SELECT ST IsValidReason('LINESTRING(220227 150406,2220227 150407,222020 150410)');

st isvalidreason

Valid Geometry

BXER

ST IsValid, ST Summary

7.6.4 ST _MakeValid

ST MakeValid — XNX7EA X2 X LN To R0 LR 2L

Synopsis

geometry ST MakeValid(geometry input);
geometry ST _MakeValid(geometry input, text params);

E1::pUN
DU DD X3 X T s LA fR i A i, AR XURAT AT DA sl A A0 LA DX i AR DX 5 [l
HXENKAR R, . Kt ZX$E 2XE. 22XP,. JUTESRHEA.

TEFE R SR R Ao, DU LA AE R R DUR N R LR A, s R DR LA A
TEEMHZR G T, K% NE TS = UTXE.

params Z0n] Fi T4 XIX 7R ek X XA T XA 80 LA X 75 X X775 # % A X “method =linework|struct
keepcollapsed=true|false”, AIHEKIEH “params” 28, XFHEM “linework” FiE/EXEKIX.

“method” X&NX4NX.

. “li%ework” rEREE, e E eI AN, XX RAE R, ARJE MDIZDXIEE NI Hi sk DA 2501 L
I XIE,

* “structure” &—FX > AKFMSXKIETE, @ EIHSMNERKERR LR, REX2HHEAK.
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“keepcollapsed” XXX "structure” BiEEK, HEXN"true” s false”, YNXENX"false” X, 2MErHTXH
AR E LA, Flan—NXNX & (linestring) 2x#%X#,

XA E#UZ H GEOS #X X171,

Al HME: 2.0.0

X - 2.0.1 HERTT

1 2.1.0 0T X UTEAFIS RIS R,

1K : 3.1.0 Xk 7 B4 NaN XX,

@ 7E 3.2.0 Hh, BT XM EESE “linework” 1 “structure”, 7F%E GEOS>= 3.10.0 S5 @A,

O REscess 3d 3t HRARSE 2index.

G tll
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before geom : X/ ENX% XX K% % XE

after_geom : HEWANIEENKZ WML 2 X

after geom structure : FIXMNEENXZ XX % % XK

SELECT f.geom AS before geom, ST MakeValid(f.geom) AS after geom, ST MakeValid(f.geom, <«
'method=structure') AS after geom structure
FROM (SELECT 'MULTIPOLYGON(((186 194,187 194,188 195,189 195,190 195,
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before_geom : H/AANENXZ NENX K% % X

after geom : H 14 NMRENXZKEX EHIZ % X

after_geom_structure : HIXMNEENXZ KEX KM% % XE

SELECT c.geom AS before_geom,
ST MakeValid(c.geom) AS after geom,
ST MakeValid(c.geom, 'method=structure') AS after geom structure
FROM (SEIECT '"MULTIPOLYGON(((91 50 .79 22 51 10 23 22 11 50 .23 78 .51 90.79 78 01 -
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AN ]|

SELECT ST AsText (ST MakeValid(
'"LINESTRING(OG 0, 0 0)',
'method=structure keepcollapsed=true'
));

st astext

POINT(0O 0O)

SELECT ST AsText (ST MakeValid(
'"LINESTRING(OG 0, 0 0)',
'method=structure keepcollapsed=false'
));

st_astext

LINESTRING EMPTY

BXER

ST IsValid, ST Collect, ST CollectionExtract

7.7 ZEXE5ZEZRNXIHEE

7.7.1 ST InverseTransformPipeline

ST InverseTransformPipeline — i [m]— A7 Hy Uo7k, 5 AR DX A A DXy A DX X DX 67 e 528 X X)X DX 28 A [
2N SE R,

Synopsis

geometry ST InverseTransformPipeline(geometry geom, text pipeline, integer to srid);

1::pU

£

IR JE] — AN AR TLARTAAR, A DX DXt DXy A DX DX DX s 33 X D XU XU B AR [T R 22 X 5 R,
BENEXXEEHXNXER, K&K ST TransformPipeline,
Al AN - 3.4.0

XA LTk EY SRID f$# 80, MLk SRID f$MENXE, FRIEEX XA to_srid S8URAX, A
ST TransformPipeline X, &#EfFrAaiX17, #H “ST InverseTransformPipeline()”, &MU X X 1T,

FAEERNXNXZEST Transform FIXNXERAR, EXRZEMER T, “ST Transform” XX EMEIEE LN RZ
XX XX, HHXNXZ X,
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G ll

fif] EPSG:16031 XXI¥ WGS 84 XX EH kX UTM 31N

-- Inverse direction
SELECT ST _AsText (ST InverseTransformPipeline('POINT(426857.9877165967 5427937.523342293)':: +
geometry,
‘urn:ogc:def:coordinateOperation:EPSG::16031')) AS wgs geom;
wgs_geom

POINT(2 48.99999999999999)
(1 row)

GDA2020 4,

-- using ST Transform with automatic selection of a conversion pipeline.
SELECT ST AsText (ST _Transform('SRID=4939;POINT(143.0 -37.0)"'::geometry, 7844)) AS <«
gda2020 auto;

gda2020 auto

POINT(143.00000635638918 -36.999986706128176)
(1 row)

BXRER

ST Transform, ST TransformPipeline

7.7.2 ST SetSRID

ST SetSRID — 7&/Lfil{& EX & SRID,

Synopsis
geometry ST_SetSRID(geometry geom, integer srid);
R

XA SRID Y& X e s, AT XXX A %X FRAE,

o+ Note
N EEHEARXNX LA, eXNXEBEENXLVAMENZEXSERXWTEHE MREFLAXEXX XS,
X{EREST Transform ,

HAEXKT SQL 1.1 1 OGC XX REX i,
S R X Ay S At X,
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G ll

- g ENENX WGS84 XX --

SELECT ST SetSRID(ST Point(-123.365556, 48.428611),4326) As wgs84long lat;
-- the ewkt representation (wrap with ST ASEWKT) -
SRID=4326;POINT(-123.365556 48.428611)

- AEXENX WGS84 XX, HigHEHNXNXNX web mercator (BRim & F+E) --
SELECT ST Transform(ST SetSRID(ST Point(-123.365556, 48.428611),4326),3785) As spere merc;

-- the ewkt representation (wrap with ST AsEWKT) -
SRID=3785;POINT(-13732990.8753491 6178458.96425423)

BXER

Section 4.5, ST SRID, ST Transform, UpdateGeometrySRID

7.7.3 ST_SRID

ST _SRID — & [HJ X 2K 5% KX,

Synopsis

integer ST_SRID(geometry gl);

EE::puy

#&[H ST Geometry spatial ref sys £HEXM2zX5E2KXNKX S, K&K Section 4.5

A Note
spatial_ref_sys & PostGIS EHMMAESERNXITXE, HFHATFM—TZEXSEZRNXKNX-—1EXS
EZ%, MRXIUXX LA, XXpHEREEERNZEXSERKKNX S,

HHFEXNXT SQL 1.1 ) OGC XX haeXiE, s2.1.1.1
XHEXNXT SQL/MM Kii, SQL-MM 3: 5.1.5

WA IE SR X 7y R A X

Rt

SELECT ST SRID(ST GeomFromText('POINT(-71.1043 42.315)',4326));
--result
4326
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BXRER

Section 4.5, ST SetSRID, ST Transform, ST SRID, ST SRID

7.7.4 ST Transform

ST Transform — &[4 X XXX A [F] 24 X 575 2 5T ) LT X .

Synopsis

geometry ST _Transform(geometry g1, integer srid);

geometry ST Transform(geometry geom, text to proj);

geometry ST Transform(geometry geom, text from_ proj, text to proj);
geometry ST Transform(geometry geom, text from proj, integer to_srid);

EE::puy

W El— A T, EAXXKNKAREREX2ERNK, BXZEXS% to srid afLLEX A SRID #&
éﬂ(%lélzlﬁ (1, EuNXEET spatial ref sys %), ®#, #£XNX PROJ.4 #H 2N EEWHT to _proj
/2% from proj, fHXLE A EHKRRNNXIL, AIHREHNKZEXSE A H PROJ.4 FRETAE SRID #53, KXH
JUI#) SRID FXENXZE, k7T from proj M2, XAJUTXEBXEAS EEXK SRID,

ST Transform X% 5-ST SetSRID B, ST Transform XX EfF 1A X A8 KM — 22X 5% A K XX
—AEK2%%AN, 1M ST SetSRID() HZH ik LANXFA SRID XX,

ST Transform £&/EX @M HNXZEX 2% AKWER T EXXKEEWXNXEE, S HREnXXAE, X
HST TransformPipeline,

N;‘f"! Note
PostGIS [X7E PROJ X # TX1TXNX., #ANX PostGIS Full VersionXIXEE&ETE PRO) X#EFTXKX.

Note! Note
MEFEAZSANNXNX, XEEBRAXX EXE—NEERSIUTSFBRINERZRE BN,

4 Note
N 13.4 281, WESESSaHNNLANY —2ERNEN, KXKEE 1.3.4 RESRAHEHR
1E

I : 2.0.0 51 A 7 X2 ik dh i i s #,
#X : 2.3.0 51 A 7T XE# PROJ.4 FHF BRI R,

X AEXNX T SQL/MM X, SQL-MM 3: 5.1.6
5 S R X = Ay At X,
N SRR AN T
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G ll

I DA DX DX 2 P i 2 [ 2 R LT TR AR B i X WGS 84 XX

SELECT ST _AsText (ST Transform(ST_ GeomFromText ('POLYGON( (743238 2967416,743238 2967450,
743265 2967450,743265.625 2967416,743238 2967416)) ',2249) ,4326)) As wgs_geom;

wgs_geom

POLYGON((-71.1776848522251 42.3902896512902,-71.1776843766326 42.3903829478009,
-71.1775844305465 42.3903826677917,-71.1775825927231 42.3902893647987,-71.177684
8522251 42.3902896512902));

(1 row)

--3D Circular String example
SELECT ST AsSEWKT (ST Transform(ST_ GeomFromEWKT (' SRID=2249; CIRCULARSTRING(743238 2967416 <«
1,743238 2967450 2,743265 2967450 3,743265.625 2967416 3,743238 2967416 4)'),4326));

st_asewkt
SRID=4326; CIRCULARSTRING(-71.1776848522251 42.3902896512902 1,-71.1776843766326 <«
42.3903829478009 2,
-71.1775844305465 42.3903826677917 3,
-71.1775825927231 42.3902893647987 3,-71.1776848522251 42.3902896512902 4)

DU SR D Re s 5 s il, DT A AT A J LA X AR R S 22, AP AT 0 R 5 A Z2 T LAY,  DREW
PAXIEZEN, AT BAMESR 51 B/, B AR

CREATE INDEX idx_geom 26986 parcels
ON parcels
USING gist
(ST _Transform(geom, 26986))
WHERE geom IS NOT NULL;

ffifl PROJ.4 XXAGENX H &N 2= X 2% X7 XX RG],

-- Find intersection of two polygons near the North pole, using a custom Gnomic projection
-- See http://boundlessgeo.com/2012/02/flattening-the-peel/
WITH data AS (
SELECT
ST GeomFromText('POLYGON( (170 50,170 72,-130 72,-130 50,170 50))', 4326) AS pl,
ST GeomFromText('POLYGON((-170 68,-170 90,-141 90, -141 68,-170 68))', 4326) AS p2,
'+proj=gnom +ellps=WGS84 +lat 0=70 +lon 0=-160 +no_defs'::text AS gnom
)
SELECT ST AsText(
ST Transform(
ST Intersection(ST Transform(pl, gnom), ST Transform(p2, gnom)),
gnom, 4326))
FROM data;
st _astext
POLYGON( (-170 74.053793645338,-141 73.4268621378904,-141 68,-170 68,-170 74.053793645338) +
)

EEENXNTX

AN, BRMEBAKAAXNKNARERENX, Hid, 58 PROJ.A A6 MR A SN, s B XARTEE X
BAIITEX N, ERXIEH T, WS SUEATEAE, PostGIS FHH XX, (A u@EX XK PROJ.4 SCAKIA
A to proj XK=k Spatial ref sys #£Hy projdtext X, fE&EA4 SRID WEX EidE 17X,
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B4, projatext 2% datum=NAD87 ZLL K nadgrids 2K G :
+nadgrids=@conus,@alaska,@ntv2 0.gsb,@ntvl can.dat

@gﬁ%%%%&D%Xf¢$ﬁE, AN EXN, HARBINGIERR A GG (BHRBEGFENX), KaX
":H o

M, A0SR ISR 2 A e e Scf:, AR X A scmi e A e, XK ZEXIX, & A -
+nadgrids=@conus,@alaska,@ntv2 0.gsb,@ntvl can.dat,null

22 R SRS SO R w5 A SO EAR X R A R R Sk, Jitk, T — D528 mp, AR aAe s
PostGIS, LMENXNXEIAREEMTEX A SRID 4267 NALEI XXX, el MEHM T a4

UPDATE spatial ref sys SET proj4text = '+proj=longlat +ellps=clrk66 +nadgrids=@conus, <«
@alaska,@ntv2 0.gsb,@ntvl can.dat,null +no defs' WHERE srid = 4267;

BXER

Section 4.5, ST SetSRID, ST SRID, UpdateGeometrySRID, ST TransformPipeline

7.7.5 ST TransformPipeline

ST TransformPipeline — &[] — N Hrik) L X,  H A X6 A E X A XX X EE X XX A R 22 X 5% R K

Synopsis

geometry ST TransformPipeline(geometry gl, text pipeline, integer to srid);

s

B [E]— AN TLATXE,  H A X A RE DX AL XX X 5 XX X AR R R 22 X 5 R K

XX A MR R g X

e urn:ogc:def:coordinateOperation: AUTHORITY::CODE, XX, XIXIH EPSG:CODE F7F & A REME—X]
X146 X e« FHR EPSG XA T CRS X,

« PROJ BT EMERANX : proj=pipeline .... FAZXMHAXXXE, 3 HUOAEBE, XHENEER
mXs g EA X, Xk axisswap X,

o A ENXEAE - urn:ogc:def:coordinateOperation, coordinateOperation:EPSG: :3895, coordinateOr

Al - 3.4.0

X AJLfIAR) SRID 542208, X JUa{kr SRID f$XENZE, FRIEEXATNXE to_srid S8 RMNX, 2fEH
“ST TransformPipeline()” X, @& A#AIXTT, #H ST InverseTransformPipelinefs &MU X /A MK 17,

HAEENNXNXZST Transform FIXNXIRA, ERZENEH T, “ST Transform” XX EMEIEIEANXRZ
XNXXX, 7 HXKZEX.
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G ll

i/l EPSG:16031 XX WGS 84 XKXE#H X UTM 31N

-- Forward direction
SELECT ST AsText (ST _TransformPipeline('SRID=4326;POINT(2 49)'::geometry,
‘urn:ogc:def:coordinateOperation:EPSG::16031')) AS utm_geom;

utm_geom

POINT (426857.9877165967 5427937.523342293)
(1 row)

-- Inverse direction
SELECT ST _AsText (ST _InverseTransformPipeline('POINT(426857.9877165967 5427937.523342293)':: «+
geometry,
'urn:ogc:def:coordinateOperation:EPSG::16031')) AS wgs geom;

wgs_geom

POINT(2 48.99999999999999)
(1 row)

GDA2020 -4,

-- using ST Transform with automatic selection of a conversion pipeline.
SELECT ST _AsText (ST Transform('SRID=4939;POINT(143.0 -37.0)'::geometry, 7844)) AS <+«
gda2020 auto;

gda2020 auto

POINT(143.00000635638918 -36.999986706128176)
(1 row)

-- using a defined conversion (EPSG:8447)
SELECT ST AsText (ST TransformPipeline('SRID=4939;P0OINT(143.0 -37.0)"'::geometry,
'urn:ogc:def:coordinateOperation:EPSG::8447')) AS gda2020 code;

gda2020 code

POINT(143.0000063280214 -36.999986718287545)
(1 row)

-- using a PROJ pipeline definition matching EPSG:8447, as returned from

-- 'projinfo -s EPSG:4939 -t EPSG:7844'.

-- NOTE: any 'axisswap' steps must be removed.

SELECT ST _AsText (ST TransformPipeline('SRID=4939;P0OINT(143.0 -37.0)'::geometry,
'+proj=pipeline
+step +proj=unitconvert +xy in=deg +xy out=rad
+step +proj=hgridshift +grids=au_icsm GDA94 GDA2020 conformal and distortion.tif
+step +proj=unitconvert +xy in=rad +xy out=deg')) AS gda2020 pipeline;

gda2020 pipeline

POINT(143.0000063280214 -36.999986718287545)
(1 row)

BXRER

ST Transform, ST InverseTransformPipeline
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7.7.6 postgis_srs_codes

postgis_srs codes — &[] 5-XE XX SRS X515,

Synopsis

setof text postgis_srs_codes(text auth name);

E:puy

EFEIXE auth name MJFA auth srid S,
Al : 3.4.0

Proj version 6+

]

XS EPSG MUgLX 2 XEaT 10 MRKIESEK,
SELECT * FROM postgis srs codes('EPSG') LIMIT 10;

postgis srs_codes

BXRER

postgis srs, postgis srs_all, postgis srs search

7.7.7 postgis_srs

postgis srs — R [EFFXRAXIBRFT srid 1o BERNXIX.,

Synopsis

setof record postgis_srs(text auth name, text auth srid);

PN

EEIXE auth_name FrXskE auth srid M c#EXNX, XNXXIF@E auth_name. auth_srid. srname,
srtext. projdtext DAKfHFHXIEM A point sw Al point ne,

Al MY - 3.4.0

Proj version 6+
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G ll

XY EPSG 7t 8dRE - 3005,
SELECT * FROM postgis srs('EPSG', '3005');

auth _name | EPSG

auth srid | 3005

srname | NAD83 / BC Albers

srtext | PROJCS[”"NAD83 / BC Albers”, ... 1]

projdtext | +proj=aea +lat 0=45 +lon 0=-126 +lat 1=50 +lat 2=58.5 +x 0=1000000 +y 0=0 + «
datum=NAD83 +units=m +no_defs +type=crs

point sw | 0101000020E6100000E17A14AE476161C00000000000204840

point ne | 0101000020E610000085EB51B81E855CCOE17A14AE47014E40

BXRER

postgis srs_codes, postgis srs_all, postgis srs search

7.7.8 postgis_srs_all

postgis srs_all — &[HEX Proj BHENX &4 22X 5% 2 K e dEX X,

Synopsis

setof record postgis_srs_all(void);

E1::pUN

EEENX Proj #EX AT A BHEXNXWE S, XXX T E auth_name. auth_srid. srname. srtext.
projdtext PAKEAXIRKA S point sw #ll point ne,

AT : 3.4.0

Proj version 6+

]

M Proj #daX i XEHT 10 FocHENX X,
SELECT auth name, auth srid, srname FROM postgis srs all() LIMIT 10;

auth _name | auth srid srname

I
___________ dooooooonooodbhb 0000000000000 000O00O0O00000000000EC0000000
EPSG | 2000 | Anguilla 1957 / British West Indies Grid
EPSG | 20004 | Pulkovo 1995 / Gauss-Kruger zone 4
EPSG | 20005 | Pulkovo 1995 / Gauss-Kruger zone 5
EPSG | 20006 | Pulkovo 1995 / Gauss-Kruger zone 6
EPSG | 20007 | Pulkovo 1995 / Gauss-Kruger zone 7
EPSG | 20008 | Pulkovo 1995 / Gauss-Kruger zone 8
EPSG | 20009 | Pulkovo 1995 / Gauss-Kruger zone 9
EPSG | 2001 | Antigua 1943 / British West Indies Grid
EPSG | 20010 | Pulkovo 1995 / Gauss-Kruger zone 10
EPSG | 20011 | Pulkovo 1995 / Gauss-Kruger zone 11
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BXRER

postgis srs codes, postgis srs, postgis srs search

7.7.9 postgis _srs_search

postgis_srs_search — i [F 545554 @ & X A S50l XS 8 7 A8 X 1R o 5t X X

Synopsis

setof record postgis_srs_search(geometry bounds, text auth name=EPSG);

ﬁs

£

WA A X R — X BRI X, X2 KRl H KIS eaaX RS, B&KKSTE auth name,
auth srid. srname. srtext. projdtext DU&ffifHXI%if A point sw fll point ne,

LSRN Xt AL X%, B AR A X R E T H R a X T ag A X% X,
"M 2 3.4.0

Proj version 6+

]

SR IE T Wi 2 IR B 5 A X R

SELECT auth name, auth srid, srname,
ST AsText(point sw) AS point sw,
ST AsText(point ne) AS point ne
FROM postgis srs_search('SRID=4326;LINESTRING(-90 30, -91 31)"')

LIMIT 3;

auth _name | auth srid | srname | point sw —
point ne

----------- B T e L i

EPSG | 2801 | NAD83(HARN) / Louisiana South | POINT(-93.94 28.85) | POINT «
(-88.75 31.07)

EPSG | 3452 | NAD83 / Louisiana South (ftUS) | POINT(-93.94 28.85) | POINT «
(-88.75 31.07)

EPSG | 3457 | NAD83(HARN) / Louisiana South (ftUS) | POINT(-93.94 28.85) | POINT «

(-88.75 31.07)

DX it b DA A R VE DX R B mT e A O g Ak X

WITH ext AS (
SELECT ST _Extent(geom) AS geom, Max(ST_SRID(geom)) AS srid
FROM foo
)
SELECT auth name, auth srid, srname,
ST AsText(point sw) AS point sw,
ST AsText(point ne) AS point ne
FROM ext
CROSS JOIN postgis srs search(ST SetSRID(ext.geom, ext.srid))
LIMIT 3;

}k\

o
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BXRER

postgis srs codes, postgis srs_all, postgis srs

7.8 JLENXA

7.8.1 E2HMXA (WKT)
7.8.1.1 ST _BdPolyFromText

ST BdPolyFromText — XZEEX &N HEAEX MultiLineString #AI CAE RER (WKT), XiE—/1%
X,

Synopsis
geometry ST _BdPolyFromText(text WKT, integer srid);

MR ENERRERESNESZ XE, KEMHEAE2 KRN EHXARRER,

. Note
N MR WKT 2 MULTILINESTRING, X&5IXNXNX, snRXHZE MULTIPOLYGON, X#nHXX ; 72X
[E5R TR ST _BdMPolyFromText, =k#&%X ST BuildArea() T & postgis HER %,

HFEXNX T SQL 1.1 1 OGC XX e, s3.2.6.2
XA B2 GEOS X X117,
A M 1.1.0

BXRER

ST BuildArea, ST BdMPolyFromText

7.8.1.2 ST _BdMPolyFromText

ST BdMPolyFromText — MAEATE XN R EANE L H, JEAZXBENER AL REL,

Synopsis

geometry ST _BdMPolyFromText(text WKT, integer srid);
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1::pUN

NeXakas, 2XE, 2RFRFERIERESFER AR R, KiE—r2XKIE,

§ Note
Nt ng WKT 2 MULTILINESTRING, X£3IKXKX., EMEXRXX EXEXKA POLYGON XK, XX
H MULTIPOLYGON ; f1REMERFE™INXENXD POLYGON, X{EHEST BdPolyFromText, z&#NXZNX
ST BuildArea() T f# postgis ¥EMFE,

HAHENNX T SQL 1.1 # OGC XX fEX G, $3.2.6.2
XA EEUEH GEOS XX 478,
"wAEME:1.1.0

BXER

ST BuildArea, ST BdPolyFromText

7.8.1.3 ST _GeogFromText

ST GeogFromText — M EAIMSIAZREX @ (WKT) i&[al 5 i X,

Synopsis

geography ST _GeogFromText(text EWKT);

EE::puy

M BRI SO 2 DX R ) PR 2 s e ] M D S A SRR 5 XU BGE X] SRID 4326, 72 ST_GeographyFromText
X%, RERXIBAXIKE R AR,

Bl

--- converting lon lat coords to geography
ALTER TABLE sometable ADD COLUMN geog geography(POINT,4326);
UPDATE sometable SET geog = ST GeogFromText('SRID=4326;POINT(' || lon || * ' || lat || ')') «

--- specify a geography point using EPSG:4267, NAD27
SELECT ST AsSEWKT (ST GeogFromText ('SRID=4267;POINT(-77.0092 38.889588)"'));

BXER
ST AsText, ST GeographyFromText

7.8.1.4 ST _GeographyFromText

ST GeographyFromText — M EHIFSCARZR R B E (WKT) & [0 & i X,
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Synopsis

geography ST_GeographyFromText(text EWKT);

fitk

M BRI SRR R AR AP %, AR REE, XEEX SRID 4326,

BXER

ST GeogFromText, ST AsText

7.8.1.5 ST_GeomCollFromText

ST GeomCollFromText — {#fHXE M SRID M&EA WKT dhKEES Tk, QAKX H SRID, XEXX 0,

Synopsis
geometry ST _GeomCollFromText(text WKT, integer srid);
geometry ST _GeomCollFromText(text WKT);

X e SRID MERI A (WKT) RRERXE UTES, MERANXH SRID, XEKKX 0,
OGC Xt 3.2.6.2 - a][X] SRID HTX7u
WIHE WKT A& U4, KR NULL

42 Note
» MREXNXMBEMAE WKT LAXEERES, NAEFEALER, ©tt ST GeomFromText 1€, AXE
w7 XAsXNXE X,

HAHEXX T SQL 1.1 4 OGC XX fEX G, $3.2.6.2
XHEXX T SQL/MM Xt

=l
SELECT ST_GeomCollFromText ('GEOMETRYCOLLECTION(POINT(1 2),LINESTRING(1 2, 3 4))');
EXER

ST GeomFromText, ST SRID

7.8.1.6 ST _GeomFromEWKT

ST GeomFromEWKT — MX& A CAZ R (EWKT) KREHEER ST Geometry X.
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Synopsis

geometry ST GeomFromEWKT (text EWKT);

1::pUN

MHE OGC X B4 (EWKT) £ [Xi& PostGIS ST _Geometry X4,

N&“’! Note

EWKT XA 2 OGC X#, MmEEszX

5% %[ (SRID) XX #F# PostGIS #FEKZ

\)

WX IhEE : 2.0.0 X R mEAR A TIN

G ll

Nk 3d 7 HAENX % z-index,
I 5 S B X 2 A e AR X,

DR #0052 i A v

RS Ry = AR AKX = A E (TIN),

SELECT ST GeomFromEWKT ( 'SRID=4269; LINESTRING(-71.160281 42.258729,-71.160837 +
42.259113,-71.161144 42.25932)"');

SELECT ST GeomFromEWKT ('SRID=4269;MULTILINESTRING((-71.160281 42.258729,-71.160837 <+

42.259113,-71.161144 42.25932))"');

SELECT ST GeomFromEWKT ( 'SRID=4269;POINT(-71.064544 42.28787)"');

SELECT ST _GeomFromEWKT ( 'SRID=4269;POLYGON((-71.1776585052917 <«
42.3902909739571,-71.1776820268866 42.3903701743239,

-71.1776063012595 42.3903825660754,-71.1775826583081 42.3903033653531,-71.1776585052917 <+
42.3902909739571)) ') ;

SELECT ST GeomFromEWKT ( 'SRID=4269;MULTIPOLYGON(((-71.1031880899493 42.3152774590236,

-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.

1031627617667 42.3152960829043,-71.102923838298 42.3149156848307,
1023097974109 42.3151969047397,-71.1019285062273 42.3147384934248,
102505233663 42.3144722937587,-71.10277487471 42.3141658254797,
103113945163 42.3142739188902,-71.10324876416 42.31402489987,
1033002961013 42.3140393340215,-71.1033488797549 42.3139495090772,
103396240451 42.3138632439557,-71.1041521907712 42.3141153348029,

1041411411543
1041188134329
1041072845732
1041065602059
1041166403905
1041375307579
1041598612795
1041173835118
1040438678912
1038734225584
1038315271889
1035447555574
1032580383161

42.
42.
42.

42

42
42

42

3141545014533, -71.1041287795912 42.3142114839058,
3142693656241, -71.1041112482575 42.3143272556118,
3143851580048, -71.1041057218871 42.3144430686681,

.3145009876017, -71.1041097995362 42.3145589148055,
42.
42.
42.

3146168544148, -71.1041258822717 42.3146748022936,
3147318674446, -71.1041492906949 42.3147711126569,
314808571739, -71.1042515013869 42.3151287620809,

.3150739481917, -71.1040809891419 42.3151344119048,
.3151191367447,-71.1040194562988 42.3151832057859,
42.
42.
42.

3151140942995, -71.1038446938243 42.3151006300338,
315094347535, -71.1037393329282 42.315054824985,
3152608696313, -71.1033436658644 42.3151648370544,

.3152269126061, -71.103223066939 42.3152517403219,
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-71.1031880899493 42.3152774590236) ),

((-71.1043632495873 42.315113108546,-71.1043583974082 42.3151211109857,

-71.1043443253471 42.3150676015829, -71.1043850704575 42.3150793250568, -71.1043632495873 <+
42.315113108546)))');

--3d circular string
SELECT ST GeomFromEWKT (' CIRCULARSTRING (220268 150415 1,220227 150505 2,220227 150406 3)');

--Polyhedral Surface example
SELECT ST GeomFromEWKT (' POLYHEDRALSURFACE (

((O00O,0601,011, 010, 000)),
(000,010,110, 100,000)),
(00,100,101, 001, 000)),
((110,111,101,100,110)),
(010,011,111, 1106, 010)),
(001,101, 111,011, 601))

)"

HBXRER

ST AsEWKT, ST GeomFromText

7.8.1.7 ST_GeomFromMARC21

ST GeomFromMARC21 — XA MARC21/XML HiFE#HEH K] PostGIS JIfTX4,

Synopsis

geometry ST GeomFromMARC21 ( text marcxml );

A MARC21/XML XXX PostGIS JUAIX, Hirf LAE & POINT sk POLYGON 415 [H — MARC21/XML

XX A% A S H, 3% E MULTIPOINT & MULTIPOLYGON, WIHRNXNAa&iEE ) LaXE, XIFiKE
GEOMETRYCOLLECTION, #1% MARC21/XML XX ARG E BB (BUETE : 034), XA NULL,

X i) LOC MARC21/XML ffiA :
* MARC21/XML 1.1

AJAME : 3.3.0, 72 libxml2 2.6+

;-td Note
N = MARC2.1/XML NXpgsthiRgiEh, BRTEEENNXENHNENSER, FLNEHFHEXERE SRID
0 KLANXH,

N;”t"! Note
RO POLYGON JLaX AR aNX2NXNXNX AR,
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ANl
XX a&NXNXNX hddd.dddddd X4 POINT ) MARC21/XML HiF &

SELECT
ST AsText(
ST GeomFromMARC21 ("
<record xmlns="http://www.loc.gov/MARC21/slim"”>
<leader
>00000nz a2200000nc 4500</leader>
<controlfield tag="001"
>040277569</controlfield>
<datafield tag="034" indl=" " ind2=" ">
<subfield code="d"
>W004.500000</subfield>
<subfield code="e"”
>W004.500000</subfield>
<subfield code="f"
>N054.250000</subfield>
<subfield code="g"”
>N054.250000</subfield>
</datafield>
</record
>'));

st_astext
POINT(-4.5 54.25)
(1 row)

XX a4XXNX hdddmmss X4 POLYGON ) MARC21/XML i3 %z

SELECT
ST AsText(
ST _GeomFromMARC21 ("
<record xmlns="http://www.loc.gov/MARC21/s1lim">
<leader
>01062cem a2200241 a 4500</leader>
<controlfield tag="001"
> 84696781 </controlfield>
<datafield tag="034" indl="1" ind2=" ">
<subfield code="a"

>a</subfield>

<subfield code="b"
>50000</subfield>

<subfield code="d"
>E0130600</subfield>

<subfield code="e"”
>E0133100</subfield>

<subfield code="f"
>N0523900</subfield>

<subfield code="g"”
>N0522300</subfield>

</datafield>
</record

>'));

st_astext
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POLYGON((13.1 52.65,13.516666666666667 52.65,13.516666666666667
52.38333333333333,13.1 52.38333333333333,13.1 52.65))

(1 row)

XX a4 POLYGON #1 POINT #YJ MARC21/XML I

SELECT
ST AsText(
ST _GeomFromMARC21 ("
<record xmlns="http://www.loc.gov/MARC21/slim"”>
<datafield tag="034" indl="1" ind2=" ">
<subfield code="a"

>a</subfield>

<subfield code="b"
>50000</subfield>

<subfield code="d"
>E0130600</subfield>

<subfield code="e"”
>E0133100</subfield>

<subfield code="f"
>N0523900</subfield>

<subfield code="g"
>N0522300</subfield>

</datafield>
<datafield tag="034" indl=" " ind2=" ">
<subfield code="d"”
>W004.500000</subfield>
<subfield code="e"
>W004.500000</subfield>
<subfield code="f"
>N054.250000</subfield>
<subfield code="g"”
>N054.250000</subfield>
</datafield>
</record
>'));

GEOMETRYCOLLECTION(POLYGON((13.1 52.65,13.516666666666667 <

st astext «

52.65,13.516666666666667 52.38333333333333,13.1 52.38333333333333,13.1 <+

52.65)),POINT(-4.5 54.25))
(1 row)

BXER

ST AsMARC21

7.8.1.8 ST _GeometryFromText

ST GeometryFromText — M ELHIFXAR R (WKT) K [E$5ER ST Geometry X, X2 ST GeomFromText

b}
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Synopsis

geometry ST _GeometryFromText(text WKT);
geometry ST GeometryFromText(text WKT, integer srid);

s

HHEXX T SQL 1.1 # OGC XX I#EN .,

X EXNXT SQL/MM Xii, SQL-MM 3: 5.1.40

BXRER

ST GeomFromText

7.8.1.9

ST_GeomFromText

ST GeomFromText — M BRI SCAE R (WKT) iE[E$EER ST Geometry [X.

Synopsis

geometry ST _GeomFromText(text WKT);
geometry ST _GeomFromText(text WKT, integer srid);

1::pUN

M OGC BRI XAFK R (WKT) K& PostGIS ST Geometry X4,

Not!

Note

ST GeomFromText A XX &K, H—NFRA SRID, FHREFRAENXZEXSZZK (SRID=0) &Y
AN, BN SRID EXE=/NE#, FRE—NLAXE, XAAXFEEEL SRID EXETEHE
H—EB 97

HAEXNKT SQL 1.1 19 OGC KX #EXE, $3.2.6.2 - afX2%$( SRID f X6 —2,

XHEXNX T SQL/MM Xii, SQL-MM 3: 5.1.40

IR R XI5 s Al X

Note!

Note

CAME OGC, {BST MakePointtt ST GeomFromText #1 ST_PointFromText EiR, X—MX =&,
REABFEXLXX, XEAH. X—FHXXZST Point, EEEEAESST MakePointiBEl, FHA®
A OGC X, ENXX%# 2D .

O

Warning

BN : 2.0.0 7£ PostGIS HBRHAkR A, KX ST GeomFromText(’'GEOMETRYCOLLECTION(EMPTY)’)
. XNTEHFHHFE SQUMM X #, X1 PostGIS 2.00 X ER kAN NEXKXEK
ST_GeomFromText("GEOMETRYCOLLECTION EMPTY")
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G ll

SELECT ST GeomFromText ('LINESTRING(-71.160281 42.258729,-71.160837 42.259113,-71.161144 «+

42.25932)"');

SELECT ST _GeomFromText('LINESTRING(-71.160281 42.258729,-71.160837 42.259113,-71.161144 <+

SELECT ST GeomFromText('MULTILINESTRING((-71.160281 42.258729,-71.160837 <+

SELECT ST _GeomFromText('POINT(-71.064544 42.28787)"');

42.25932)"',4269);

42.259113,-71.161144 42.25932))"');

SELECT ST _GeomFromText('POLYGON((-71.1776585052917 42.3902909739571,-71.1776820268866 <+

42.3903701743239,

-71.1776063012595 42.3903825660754,-71.1775826583081 42.3903033653531,-71.1776585052917 <+
42.3902909739571)) ') ;

SELECT ST GeomFromText ('MULTIPOLYGON(((-71.1031880899493 42.3152774590236,

-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.
-71.

1031627617667 42.3152960829043, -71.102923838298 42.3149156848307,
1023097974109 42.3151969047397,-71.1019285062273 42.3147384934248,
102505233663 42.3144722937587,-71.10277487471 42.3141658254797,
103113945163 42.3142739188902,-71.10324876416 42.31402489987,
1033002961013 42.3140393340215,-71.1033488797549 42.3139495090772,
103396240451 42.3138632439557,-71.1041521907712 42.3141153348029,

1041411411543
1041188134329
1041072845732
1041065602059
1041166403905
1041375307579
1041598612795
1041173835118
1040438678912
1038734225584
1038315271889
1035447555574
1032580383161
1031880899493

42,
42.

42
42

42.
42.
42.

42

42,
42.

42
42

3141545014533, -71.
3142693656241, -71.
.3143851580048, -71.
.3145009876017, -71.
3146168544148, -71.
3147318674446, -71.

1041287795912
1041112482575
1041057218871
1041097995362
1041258822717
1041492906949

42,
42.

42
42

3142114839058,
3143272556118,

.3144430686681,
.3145589148055,
42.
42.

3146748022936,
3147711126569,

314808571739, -71.1042515013869 42.3151287620809,

.3150739481917, -71.1040809891419 42.3151344119048,
42.

3151191367447,-71.1040194562988 42.3151832057859,
3151140942995, -71.1038446938243 42.3151006300338,
315094347535, -71.1037393329282 42.315054824985,

3152774590236) ),

.3152608696313, -71.1033436658644 42.3151648370544,
.3152269126061, -71.103223066939 42.3152517403219,

42.
((-71.1043632495873 42.315113108546,-71.1043583974082 42.3151211109857,

-71.1043443253471 42.3150676015829, -71.1043850704575 42.3150793250568, -71.1043632495873 <+
42.315113108546))) ',4326);

SELECT ST GeomFromText ('CIRCULARSTRING (220268 150415,220227 150505,220227 150406)"');

UEES

B2

ST GeomFromEWKT, ST GeomFromWKB, ST SRID

7.8.1.10 ST _LineFromText

ST LineFromText — f# K& SRID #ifli WKT ZRXa /LA XKE, @FEXH SRID, XEXKX 0,

Synopsis

geometry ST _LineFromText(text WKT);

geometry ST _LineFromText(text WKT, integer srid);
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1::pUN

HANXER SRID M WKT XX, tEENXE SRID, XEBXNX 0, SR X AK WKT A& LINESTRING,
X [E null,

Not¥  Note
OGC X358 3.2.6.2 - X SRID AFXsE.

4 Note
x REEFRENLAaXHEX E, XER ST GeomFromText REA M. LKA ST GeomFromText

HNEREREIN S,

HFEXNXT SQL 1.1 9 OGC XX e, s3.2.6.2

XAEXNK T SQL/MM X, SQL-MM 3: 7.2.8

]

SELECT ST LineFromText('LINESTRING(1 2, 3 4)') AS aline, ST LineFromText('POINT(1 2)') AS <+
null return;

aline | null return
010200000002000000000000000000F ... | t
BXER

ST GeomFromText

7.8.1.11 ST _MLineFromText

ST MLineFromText — M WKT 7= XK FIFEEM ST MultiLineString X.

Synopsis

geometry ST _MLineFromText(text WKT, integer srid);
geometry ST MLineFromText(text WKT);

EFpun

AN ER SRID MBI SCA (WKT) X UaXE, aisEixXE SRID, KEXKX 0.,
OGC X 3.2.6.2 - 7JX] SRID H Xt
W WKT A 227758, XiE[HR NULL

A0 Note
> MREXNXMBEME WKT JLAXEESRE R, NAZFERLEE, St ST GeomFromText 18, EXEHR
m7XAnXKXEKX,
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HAHENNX T SQL 1.1 # OGC XX fEX G, $3.2.6.2

XHEXNXT SQL/MM Kiti, SQL-MM 3: 9.4.4

Rt

SELECT ST MLineFromText('MULTILINESTRING((1 2, 3 4), (4 5, 6 7))"');

BXRER

ST GeomFromText

7.8.1.12 ST _MPointFromText

ST MPointFromText — ffifiX|%& ) SRID M WKT X&) LXK, @EEXH SRID, XEXKX 0,

Synopsis

geometry ST MPointFromText(text WKT, integer srid);
geometry ST MPointFromText(text WKT);

U

MEBFIXA (WKT) RAFMXE SRID RS UIXTE, WEARNHE SRID, XX 0 CREID,
OGC X3t 3.2.6.2 - iX] SRID A TX{t
W WKT A2% i, XiEFR NULL

A0 Note
> MREXNXBEMRE WKT JLAXESBE R, XAEFEMALESH, ©b ST GeomFromText 1&€, EXER
mnT XXX E KX,

HAHEXX T SQL 1.1 % OGC XX UfENK G, 3.2.6.2

XHEXNXT SQL/MM Kiti, SQL-MM 3: 9.2.4

Rt

SELECT ST MPointFromText('MULTIPOINT((1 2),(3 4))"');

SELECT ST MPointFromText('MULTIPOINT((-70.9590 42.1180),(-70.9611 42.1223))"', 4326);
BXESR

ST GeomFromText
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7.8.1.13 ST_MPolyFromText

ST MPolyFromText — X EH SRID M WKT 1% % XE ik, @EAEXHE SRID, XEXKX 0,

Synopsis

geometry ST _MPolyFromText(text WKT, integer srid);
geometry ST MPolyFromText(text WKT);

R

MEHISCA (WKT) RFEAHMNXE SRID Ak %, MEANH SRID, XX 0 (F4HD),
OGC Xt 3.2.6.2 - \fX] SRID AF X
W WKT ~2% 2 XE, X5 KKK

4 Note
x MREXNXBEME WKT LAXFEBELXE, KAEFERLEEH. Bt ST GeomFromText 1€, EX
e T KANKX S X,

HHFEXNXT SQL 1.1 ) OGC KX h#E{E, s3.2.6.2

XA#EXNXT SQL/MM Kit, SQL-MM 3: 9.6.4

]

SELECT ST _MPolyFromText ('MULTIPOLYGON(((6 0 1,20 0 1,20 20 1,0 20 1,0 0 1),(55 3,57 3,7 7 «
3,75 3,55 3)))");

SELECt ST MPolyFromText ('MULTIPOLYGON(((-70.916 42.1002,-70.9468 42.0946,-70.9765 <«
42.0872,-70.9754 42.0875,-70.9749 42.0879,-70.9752 42.0881,-70.9754 42.0891,-70.9758
42.0894,-70.9759 42.0897,-70.9759 42.0899,-70.9754 42.0902,-70.9756 42.0906,-70.9753
42.0907,-70.9753 42.0917,-70.9757 42.0924,-70.9755 42.0928,-70.9755 42.0942,-70.9751
42.0948,-70.9755 42.0953,-70.9751 42.0958,-70.9751 42.0962,-70.9759 42.0983,-70.9767
42.0987,-70.9768 42.0991,-70.9771 42.0997,-70.9771 42.1003,-70.9768 42.1005,-70.977
42.1011,-70.9766 42.1019,-70.9768 42.1026,-70.9769 42.1033,-70.9775 42.1042,-70.9773
42.1043,-70.9776 42.1043,-70.9778 42.1048,-70.9773 42.1058,-70.9774 42.1061,-70.9779
42.1065,-70.9782 42.1078,-70.9788 42.1085,-70.9798 42.1087,-70.9806 42.109,-70.9807
42.1093,-70.9806 42.1099,-70.9809 42.1109,-70.9808 42.1112,-70.9798 42.1116,-70.9792
42.1127,-70.979 42.1129,-70.9787 42.1134,-70.979 42.1139,-70.9791 42.1141,-70.9987 <«
42.1116,-71.0022 42.1273,

-70.9408 42.1513,-70.9315 42.1165,-70.916 42.1002)))"',4326);

ttrtrtrrtt

BXER

ST GeomFromText, ST SRID

7.8.1.14 ST_PointFromText

ST PointFromText — ffi X&) SRID M WKT XU LXK, WEAENXH SRID, XEX X AR,
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Synopsis

geometry ST _PointFromText(text WKT);

geometry ST _PointFromText(text WKT, integer srid);
23U

M OGC BRI XAF RN PostGIS ST Geometry miX %, #1IHEKRNXH SRID, XERXNXAKA (477K 0), 40
RN AR WKT fidr, KOEE null, Q158 WKT 562548, XinH XX,

s Note
Net ST PointFromText %A 2 My, E—AFXA SRID, FERERAENZXSERXMLANY, 5
“ANEXSE id EREZNSH, FiRE—1 ST Geometry, HEf @& srid FEXE TEIEH—ER2.
srid %X 7E spatial_ref sys &AEX,

. Note

Not mBmNXBEERE WKT JUIXEHE S, XNASHEALES, Sk ST GeomFromText 18, EXE R
M7 XABNK SN, mBREMNKELNNKESHBEXOMEMERETAZ 0GC &X%, XER
ST_MakePointsk OGC &XX%&ST_Point,

HHEXNKT SQL 1.1 19 OGC XX IHENVE, $3.2.6.2 - aJ X% SRID M TX 6 —8u,

XAEXNK T SQL/MM Xit, SQL-MM 3: 6.1.8

ot

SELECT ST PointFromText('POINT(-71.064544 42.28787)');
SELECT ST PointFromText('POINT(-71.064544 42.28787)', 4326);

BXRER
ST GeomFromText, ST MakePoint, ST Point, ST SRID

7.8.1.15 ST_PolygonFromText

ST PolygonFromText — f#fHX & SRID M WKT X/ LXK, HEANXH SRID, XEXX 0.,

Synopsis

geometry ST _PolygonFromText(text WKT);
geometry ST_PolygonFromText(text WKT, integer srid);
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1::pUN

X ER SRID M WKT X&) LiX ., WHEKENXH SRID, XEAXNX 0, @8 WKT ~2% XK, XiEFE null,
OGC Xt 3.2.6.2 - AJ[X] SRID H TNt

4 Note
B MREXNXBEME WKT LAXFEBRLXE, KAEFERLEEH. i ST GeomFromText 18, EX
e T XANKNX S X,

AEXNX T SQL 1.1 1 OGC XX DhaENXE, s3.2.6.2

X5 EXNXT SQL/MM Xiti, SQL-MM 3: 8.3.6

Pl

SELECT ST PolygonFromText ('POLYGON((-71.1776585052917 42.3902909739571,-71.1776820268866 <«
42.3903701743239,

-71.1776063012595 42.3903825660754,-71.1775826583081 42.3903033653531,-71.1776585052917 <+

42.3902909739571)) ') ;
st _polygonfromtext

010300000001000000050000006. . .

SELECT ST PolygonFromText('POINT(1 2)') IS NULL as point is notpoly;

point is not poly

BXRER

ST GeomFromText

7.8.1.16 ST _WKTToSQL

ST WKTToSQL — MEHMIKXARK R (WKT) EFEZMK ST Geometry X, X/& ST GeomFromText X4

Synopsis

geometry ST WKTToSQL(text WKT);

XAEXNX T SQL/MM Kit, SQL-MM 3: 5.1.34
HxER

ST GeomFromText
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7.8.2 BHMM=XH&IxH (WKB)
7.8.2.1 ST _GeogFromWKB

ST GeogFromWKB — M EAIH XL #& R (WKB) sX R E A1 X (EWKB) X2 E X H,

Synopsis

geography ST_GeogFromWKB (bytea wkb);

},E\

£

ST GeogFromwWKB E#C A B I LT — X il 3% (WKB) =k PostGIS X/ WKB, X #2141 ¥ X 74 1 X 4,
XEEGEE 2] 7 SQL H Ll T HI4E

WRA4EE SRID, NEXNX 4326 (WGS 84 XIXE).,
I 5 9 32 R X 44 e A it X,

BNl

--Although bytea rep contains single \, these need to be escaped when inserting into a <+
table

SELECT ST AsText(

ST GeogFromWKB (E'\\001\\002\\000\\000\\000\\002\\000\\000\\000\\037\\205\\353Q +
\\270~\\\\\\300\\323Mb\\020X\\231C@\\020X9\\264\\310~\\\\\\300) \\\\\\217\\302\\365\\230 +
c@')

st _astext

LINESTRING(-113.98 39.198,-113.981 39.195)
(1 row)

BXRER

ST GeogFromText, ST AsBinary

7.8.2.2 ST_GeomFromEWKB

ST GeomFromEWKB — MKX /& c&1i — X% 7= (EWKB) :&EE$5EMR ST Geometry [X.

Synopsis

geometry ST _GeomFromEWKB (bytea EWKB);
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1::pUN

M OGC X e a1 — X il (EWKT) &x[Xi& PostGIS ST Geometry X%,

N;’t“! Note
EWKB =X F~=2 OGC X, mRas2Xs%E%KX (SRID) XX#&FH PostGIS FEKR

KA LhRE : 2.0.0 LFRFZERINTEF TIN ,
X% 5 3d H AKX K z-index,
It 5 S R DX 2 - A A X
DX Bk 0 45 26 THT R T
BB R = A RIAK K = A ME (TIN),

Rt

NADS83 XENXE (4269) # LINESTRING (-71.160281 42.258729. -71.160837 42.259113, -71.161144
42.25932) = XHIFRRE R,

\ott Note
FE  =XENX®E \ 2RIFESE’, BINR standard_conforming_strings # &, XEXERE \ #1” X7

XX, ExRZ2XNXTF AsEWKB X,

SELECT ST GeomFromEWKB(E'\\001\\002\\000\\000 \\255\\020\\000\\000\\003\\000\\000\\000\\344 <
J=

\\013B\\3120Q\\300n\\303 (\\010\\036!E@" '\\277E"' 'K

\\312Q\\300\\366{b\\235* | E@\\225 | \\354.P\\312Q

\\300p\\231\\323e1!EQ");

Note

N;‘f"! 7£ PostgreSQL 9.1 &, standard_conforming_strings ZAXIXIEX on, MENXEMRA S EHKX
BNX off, MAURBEXAMNXNNEEHEZHBEXHBRXEXNKXERKXNX, LT2EA stan-
daédgconforming_strings = on XM EAE. EXMHERT, BEXEAXE ansi XX, ERITFR

set standard conforming strings = on;
SELECT ST GeomFromEWKB('\001\002\000\000 \255\020\000\000\003\000\000\000\3441=\012\013B
\3120Q\300n\303(\010\036!E@"' '\277E"' 'K\012\312Q\300\366{b\235* 1 E@\225|\354.P\312Q\012\300 <«
p\231\323el"')

BXRER

ST AsBinary, ST AsEWKB, ST GeomFromWKB
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7.8.2.3 ST_GeomFromWKB

ST _GeomFromWKB — MBI Xl LA #R (WKB) FIA][XIH) SRID X LA X4,

Synopsis

geometry ST GeomFromWKB(bytea geom);
geometry ST GeomFromWKB (bytea geom, integer srid);

EE::puy

ST_GeomFromwKB B%isk i B L X — Xl &= Xf122 K 2% & K ID (SRID), K& XL XX
X, Xgesl v SQL /e T /e, X& ST WKBToSQL HEHR £ F5,

IMEK$EE SRID, NBAXNX 0 CGR41),
HHEXNK T SQL 1.1 19 OGC XX e VG, $3.2.7.2 - /X% SRID HTHF&NXTE
X5 EXNXT SQL/MM Kii, SQL-MM 3: 5.1.41

IR R XI5 s Al X

Rt

--Although bytea rep contains single \, these need to be escaped when inserting into a <+
table
-- unless standard conforming strings is set to on.
SELECT ST _ASEWKT (
ST _GeomFromWKB (E'\\001\\002\\000\\000\\000\\002\\000\\000\\000\\037\\205\\353Q «+
A\\270~\\\\\\300\\323Mb\\020X\\231C@\\020X9\\264\\310~\\\\\\300) \\\\\\217\\302\\365\\230 +
C@',4326)

st _asewkt

SRID=4326; LINESTRING(-113.98 39.198,-113.981 39.195)
(1 row)

SELECT
ST AsText(
ST_GeomF romwKB (
ST AsEWKB('POINT(2 5)'::geometry)
)
);
st _astext

POINT(2 5)
(1 row)

BXER
ST WKBToSQL, ST AsBinary, ST GeomFromEWKB

7.8.2.4 ST LineFromWKB

ST LineFromWKB — X SRID M WKB f#ilfff LINESTRING
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Synopsis

geometry ST _LineFromWKB (bytea WKB);
geometry ST LineFromWKB (bytea WKB, integer srid);

fit

ST LineFromwWKB B#CR M B LM = XK Fr B R M4EX 2% 2K ID (SRID), HXIgEE Y LA X R X # -
EAFIF X LINESTRING U], Xki#®] 7 SQL t )L ) FIFEA,

WEAkFE SRID, XEAXNX 0, WEHEX AZXAZFK R LINESTRING, XA NULL,

Not¥  Note
OGC X358 3.2.6.2 - X SRID AFX3&E.

. Note
N MREHEFAELAXFEE#RE LINESTRING, XIXEER ST GeomFromWKB 2B AEM. XXX A
ST_GeomFromWKBFHRMX A NXX LR EIRE X &,

XX T SQL 1.1 7 OGC XX haEX G, $3.2.6.2

KA#EXNX T SQL/MM XiE, SQL-MM 3: 7.2.9

Rt

))) AS aline,

SELECT ST LineFromWKB (ST AsBinary (ST GeomFromText('LINESTRING(1 2, 3 4)'
"))) IS NULL AS <«

ST LineFromWKB(ST AsBinary (ST GeomFromText('POINT(1 2)
null return;

aline | null return
010200000002000000000000000000F ... | t
BXRER

ST GeomFromWKB, ST LinestringFromWKB

7.8.2.5 ST LinestringFromWKB

ST LinestringFromWKB — fif X5 SRID M WKB X L1 X .

Synopsis

geometry ST LinestringFromWKB (bytea WKB);
geometry ST _LinestringFromWKB (bytea WKB, integer srid);
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ﬁs

£

ST LineFromWKB Bi%% i el L — Xkl &R B A 22X 2% 2K ID (SRID), HXIAEE 24 ) 147 X AL X 5] -
EAFIFX LINESTRING JUff, XEEG#EE] 7 SQL AL T FIFEH,

MR E SRID, XERXIX 0, RN AZNXAZ R LINESTRING, XiE[F NULL, X2 ST LineFromWKB f#]
XEZN

Not¥  Note
OGC X358 3.2.6.2 - X SRID AFXsE.

o+ Note
N R sEm AN EXAHBE LINESTRING, KX ST GeomFromWKBA EAH. NEHKKX KM
ST_GeomFromWKB #&mX AKX NXLABREIRE LINESTRING,

HAEXX T SQL 1.1 4 OGC XX fEX G, s3.2.6.2

X 4EXNX T SQL/MM Xit, SQL-MM 3: 7.2.9

G ll

SELECT
ST LineStringFromWKB (
ST AsBinary(ST_GeomFromText ('LINESTRING(1 2, 3 4)'))
) AS aline,
ST LinestringFromWKB (
ST AsBinary(ST_GeomFromText('POINT(1 2)'))
) IS NULL AS null return;

aline | null return
010200000002000000000000000000F ... | t
BXER

ST GeomFromWKB, ST LineFromWKB

7.8.2.6 ST_PointFromWKB

ST PointFromWKB — {# X5 SRID M WKB X/ LfaIX &

Synopsis

geometry ST _GeomFromWKB(bytea geom);
geometry ST GeomFromWKB(bytea geom, integer srid);
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ﬁs

ST PointFromwWKB %M BV A LT — X R R T Af 22K 2% 2K ID (SRID), JH:XHESE Y LMK A X
Fl-fEABIRX POINT JLfil, XEBu 7 SQL L L) HEA,

MEAK4EE SRID, XEAXNX 0, a1HEXAFEXAZER POINT JUAXE, XiKE NULL,
HHFEXNXT SQL 1.1 ) OGC XX 1h#e{E, s3.2.7.2

£

X5 EXNXT SQL/MM Kii, SQL-MM 3: 6.1.9
X E £ 3d #HA 2N z-index,
I 5 S B R 2 A R AR X,

Gl

SELECT
ST AsText(
ST PointFromWKB (
ST AsEWKB('POINT(2 5)'::geometry)
)
);
st astext

POINT(2 5)
(1 row)
SELECT
ST AsText (
ST PointFromWKB (
ST AsEWKB('LINESTRING(2 5, 2 6)'::geometry)
)
);
st _astext

BXER
ST GeomFromWKB, ST LineFromWKB

7.8.2.7 ST_WKBToSQL

ST WKBToSQL — MBI —XiiI# 7 (WKB) 3&[E#55EM ST Geometry X, K& ST GeomFromWKB X
%, AN srid

Synopsis

geometry ST WKBToSQL(bytea WKB);

EE::puy

X 4ZEXNX T SQL/MM Xiti, SQL-MM 3: 5.1.36
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BXRER

ST GeomFromWKB

7.8.3 Heik
7.8.3.1 ST _Box2dFromGeoHash

ST Box2dFromGeoHash — M GeoHash F#FH:i&[1] BOX2D,

Synopsis

box2d ST _Box2dFromGeoHash(text geohash, integer precision=full precision of geohash);

EZp0N
M GeoHash F#7 5 [r] BOX2D,

WFEAKIEE precision, ST Box2dFromGeoHash J#ik A3 F X A GeoHash F7F M58k Y BOX2D.,

M 4EE precision, ST Box2dFromGeoHash ¥/ GeoHash #1HIX % # /i kXH BOX2D, XK E
X&XEX kK BOX2D, XKHNX 2 mkE L,

AN 2.1.0

AN ]|
SELECT ST Box2dFromGeoHash('9qqj7nmxncgyy4d0dbxqz0');
st _geomfromgeohash
'BOX(-115.172816 36.114646, 