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Dan Baston VA ANV 522DV IBEOEMN,. DT AANY 7TV X LD, GEOS dififh, &
VKD 1 —F 56

Martin Davis GEOS #§gEsd{b & S0E
Bjorn Harrtell MapBox N7 % % 1 VEI#. GeoBuf %k, Flatgeobuf BI#(, Gitea Diklk & GitLab D%

WR o

Aliaksandr Kalenik 7 A bV JL#, PostgreSQL GiST. @iV EIE

1.3 BEOHZKEME

Bborie Park LIiEiTD PSC AV /N, S AABD hif., GDAL L D#ES. I AXO—4, I—U3fih, @D
WIEIE, k%7 OS (Slackware., Mac., Windows %% %) Toikbk

Mark Cave-Ayland LARiD PSC A VN, BOBIEY A VT2 ADIEH), 22/1 VT 7 AEREE N1 VT
VT, O—=RIZIN, BLIOY—T 7 74)V GUI O—X D%, e L ik,

Jorge Arévalo 7 A %[i%. GDAL R J 1 /\igE, 10—,
Olivier Courtin (%7%2) XML (KML, GML)/GeoJSON A H %Y 3 IRoekhit & 3V BIE,

Chris Hodgson Bliid PSC A > /8, —f#Z2H¥6. Y+ b & Buildbot DA > 577+ > A, OSGeo 1 v FaN
—¥a VIEH,

Mateusz Loskot CMake ® PostGIS ~Dxf)&, Python [RDA Y VF DT A X0 — X L (KfFT AKX API
BOORESE,

Kevin Neufeld BLiidD PSC A >N, xE & stEwEY —)b, Buildbot ® A Y FF VA, PostGIS —a—A %
N—TTOEERI—FHR— N, PostGIS AT F v AREDHEAL,

Dave Blasby PostGIS DA V) ¥V IVORF/EIRMGE, Y=Y A ROA TV I M A VT I ADNA YT+
Y IREGEDY — YA N OENTEERE 2 Rk,

Jeff Lounsbury ¥ =— 77 74 )\OO—& /X80 ) I FIVEIFEE,

Mark Leslie TEESEED ., kG2 A > 7 v A L BIF, difpsEnsib, ¥ =—77 7+ GUI 0 —4,

Pierre Racine PostGIS 7 A X EEDEGt, 7 AZBKDT —FT 7 F ¥, 70 N&A ek, 7075307
HiBh

David Zwarg 7 A& Bi¥ (1% & A E R ERIT ).,
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1.4 OEME

Alex Bodnaru

Alex Mayrhofer
Andrea Peri
Andreas Forg Tollefsen
Andreas Neumann
Andrew Gierth
Anne Ghisla
Antoine Bajolet
Arthur Lesuisse
Artur Zakirov
Barbara Phillipot
Ben Jubb
Bernhard Reiter
Bjorn Esser

Brian Hamlin
Bruce Rindahl
Bruno Wolff III
Bryce L. Nordgren
Carl Anderson
Charlie Savage
Chris Mayo
Christian Schroeder
Christoph Berg
Christoph Moench-Tegeder
Dane Springmeyer
Dapeng Wang
Daryl Herzmann
Dave Fuhry

David Garnier
David Skea

David Techer

Dian M Fay
Dmitry Vasilyev
Eduin Carrillo
Esteban Zimanyi
Eugene Antimirov
Even Rouault
Florian Weimer
Frank Warmerdam
George Silva
Gerald Fenoy

i A

Gino Lucrezi

Greg Troxel
Guillaume Lelarge
Giuseppe Broccolo
Han Wang

Hans Lemuet
Haribabu Kommi
Havard Tveite
IIDA Tetsushi
Ingvild Nystuen
Jackie Leng
James Addison
James Marca

Jan Katins

Jan Tojnar

Jason Smith

Jeff Adams

Jelte Fennema
Jim Jones

Joe Conway

Jonne Savolainen
Jose Carlos Martinez Llari
Jorg Habenicht
Julien Rouhaud
Kashif Rasul
Klaus Foerster
Kris Jurka
Laurenz Albe

Lars Roessiger
Leo Hsu

Loic Dachary
Luca S. Percich
Lucas C. Villa Real
Maria Arias de Reyna
Marc Ducobu
Mark Sondheim
Markus Schaber
Markus Wanner
Matt Amos

Matt Bretl
Matthias Bay

Maxime Guillaud
Maxime van Noppen
Maxime Schoemans
Michael Fuhr

Mike Toews

Nathan Wagner
Nathaniel Clay
Nikita Shulga
Norman Vine
Patricia Tozer

Rafal Magda

Ralph Mason

Rémi Cura

Richard Greenwood
Robert Coup

Roger Crew

Ron Mayer

Sam Peters
Sebastiaan Couwenberg
Sergei Shoulbakov
Sergey Fedoseev
Shinichi Sugiyama
Shoaib Burq

Silvio Grosso
Stefan Corneliu Petrea
Steffen Macke
Stepan Kuzmin
Stephen Frost
Steven Ottens
Talha Rizwan
Teramoto Ikuhiro
Tom Glancy

Tom van Tilburg
Victor Collod
Vincent Bre
Vincent Mora
Vincent Picavet
Volf Tomas

Zuo Chenwei

% b, PostGIS Oy s MIBFKEDOKRM, RAT« V7. FRBEZOEESRMEOVTNIDEER
PUEMRETT, 7OV 7 7Ry MNE:

e Aiven
e Arrival 3D

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

* AusVet

e Avencia

* Azavea

* Boundless



https://aiven.io
https://arrival3d.com
http://gfoss.it
https://www.ausvet.com.au
https://www.azavea.com
https://www.boundlessgeo.com
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Cadcorp

Camptocamp

Carto

Crunchy Data

RA N i GBI FE)R)
ANIVY v F

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

VA Y TRERERR SR A
AT A RRERA

J WD T — TR B SE A
/vy = — YR SEET (NIBIO)
OSGeo [f

Oslandia

Palantir Technologies
Paragon Corporation

R3 GIS

Refractions Research

~ A 713 N- SITA

Safe Software

Sirius Corporation plc

7 AR —TH

HY) T AINZT KT — Y ARE BN G YE Y X —

I 7 IR
KREEBE (NEFHREr)
Zonar Systems

DIIRITFUTAVITFRXYUR=Y VI RT 7TV TF Y U=k, PostGIS FAFF —LWELHET
WEF Y UR—VTT, AU THABRVEREICESE 2 52T, Z2ROALIIY—CA2RETED LD
T2720DEDTT, TNTNDF ¥ U R—VTlE, FIEDKBEE 2 IIBBEOESITELANITONET, T
NEFNDARY =T, PELRESEMEOS> BLADAUETE2RMEL. FOBRANMBBOFN T, 72 XADHIT
WRBEEIIZINO RS EZR/RL T, MOZ<DAPNFMIHB I LTI NE D BIEEICETEZ T T 725

DEULEL,

PostGIS newsgroupil, TOHFZXZHE LU TTF IV, —#ICERHTEET,



https://www.cadcorp.com
https://www.camptocamp.com
https://carto.com
https://www.crunchydata.com
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
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PostGIS 2.0.0 & Z D¥kIE % EfE$ 2 A D) ) —ATY, PledgeBankZ iy, 2 fFDF ¥ Vo R—V MK
WU ELA,

postgistopology - 10 M ED AR > ¥ —7» TopoGeometry FEEEDFESE L 2.0.0 TO MARDO IV sbnidE b e
DT, TNEN 250 K RIVEFMLUE U,

postgis64windows - 20 O ARV Y —», Windows ET®D PostGIS 64 Y MRIZHBELRIEZED 2D
2. TNTN 100 K RIVEFMNUE L,

HERYR—RNIF4T77) IAXANIEET 1 7Z GEOS
HUF 22 [ 7 — 2 144t 5 75 ) GDALIE, PostGIS 2 THAI 1725 A ZHAED S < IHDNT V£,
F7-. GDAL @ PostGIS ®&HlZ HERWFET GDAL YOy =7 MIEBRLTWET,
Mo 1 72V PROJ
WETINEAZNIITEIRODMNPostgreSQLTY, PostGIS IEZDEAIZN > TWET, PostGIS D&

J & RRMEIZ, PostgreSQL Aeftd kiR, B2 ) TS50 ), GISTA YT Y 7 A, £8D SQL
PERED D > THID TR LD 9,



http://www.pledgebank.com
http://www.pledgebank.com/postgistopology
http://www.pledgebank.com/postgis64windows
https://libgeos.org
https://gdal.org
https://www.proj4.org
http://www.postgresql.org
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Chapter 2

PostGIS 1 A =)L

ARFETIE, PostGIS DA ¥ A N —IVIZHERFNHIZDOWTHHL £9,

2.1 fHI&AR

ETOHREMNINAIZADTWD LT B5E, ROLSIZa VN1V LET,

tar -xvzf postgis-3.6.0alphal.tar.gz
cd postgis-3.6.0alphal
./configure

make

make install

PostGIS #1 VA M=)V U721k, FIHLU/ZWTF—& RX—2{il % N TR AT EEIZT S (Section 3.3) 2, 7w /7
L — R (Section 3.4) 23 04EMNHY 7,

2.2

V=D oDAVNRA I EA VA M—=Ib

Note!

Note

%< M 0S T. EJ KE¥N7’ PostgreSQL/PostGIS /Xy r—IBHY FF, ZLDIFE. TV/1 LD
BEBDIZ, ZREVEVRERDIRDERL WFEEPNRY T —I AV TF UV REFTIASCHLWTT,
AEITIE. — BRIV RSMILFIEETLEY, Windows P fd 0S BEFICaAYRMILT BA5,
PostGIS User contributed compile guides*®PostGIS Dev WikiT, & YR AROD 2 M EH
hEtA,

%< D 0S ADEI RFH/IN\y r—I D—E&ILPostGIS Pre-built PackagesiZdh Y £,

Windows 21— DFEIK. X9 v 7 EJLFH. PostGIS Windows download siteh SR ER%EE2 Z
ENTEFT, 7/, BIC1EA2EBDOEI RERBHUAIENH >IBFOMBEIL REEfToTW
% very bleeding-edge windows experimental builds£#H Y 9, Zh 5id PostGIS DETHD YY)
—XTOHRRICERALET,

PostGIS £ a—)lid, PostgreSQL /N 7 TV RH—NDIEIRTT, PostGIS 3.6.0alphal Tik, I /81 )L

DI=HIZ,

SE4 72 PostgreSQL Yr— /3w ZDNBETF, PostgreSQL 12 - 17 ORI TEIN RTE EF, HWVAK

® PostgreSQL IFH¥F—hINFELFA,

PostgreSQL % 1 ' A b =)L U TWARWAR S PostgreSQL 1 > A b —J)L A1 R &S U T K I\ http://www.postgres

ZHh ET,



https://trac.osgeo.org/postgis/wiki/UsersWikiInstall
http://trac.osgeo.org/postgis/wiki/DevWikiMain
http://trac.osgeo.org/postgis/wiki/UsersWikiPackages
http://www.postgis.org/download/windows/
https://postgis.net/windows_downloads
http://www.postgresql.org/
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Note
GEOS #EEZBMIZT 5728 IZ. PostgreSQL %1 A b —JUBFICBATRBVICIZ®E C++ 54 TS VICRT
8 SRR VIODBEBILRBZGENHYET,

Note LDFLAGS=-1stdc++ ./configure [YOUR OPTIONS HERE]
Zhik,. AVWRARY —ILES Vv FF C++ BIAEDHEDLEOHDHRUETY, RLWVWREE (BEATWLWAR

WDICNYy 7T RAFALCAEY ZNISEVWEHZREIY) 2R LGS, ZOM) Y IZHALTHTT
IV, E55A,. IN%&EFTDICIE PostgreSQL Z X LOMNS AV RS IV LETRENFHY F T,

RDATY T Tk, PostGIS V—ADIYV 74 Fal—yaveay)()IOVIHEZEARL 9., 2514, Linux
I—YHIZENTHY £30O T, Windows % Mac TIREHEL £ A,

2.2.1 V—RDOHEF

&'y > — R hhttps://download.osgeo.org/postgis/source/postgis-3.6.0alphal.tar.gz 5V —AD7T
— N TEAFLET,
wget https://download.osgeo.org/postgis/source/postgis-3.6.0alphal.tar.gz

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

INT, ALY T4 L7 MYDTFIZ postgis-3.6.0alphal BTEXET,
£ L <IE git LAY b https://git.osgeo.org/gitea/postgis/postgis/ "H6F v 77D MU ET,

git clone https://git.osgeo.org/gitea/postgis/postgis.git postgis
cd postgis
sh autogen.sh

HULMESN postgis T4 LI M RMVICBEIL T, 1 YV AN—IVEKRITET,

./configure

2.2.2 AVRAM=IEH

PostGIS DI R EFIHDZDIZ, IROEDPBRETT,

%

PA
78

PostgreSQL 12 - 17, PostgreSQL D522 1 Y A M=) (F—1\v XEE5L) Db ETT, PostgreSQL
ithttp://www.postgresql.org/iZ® V) £,

564272 PostgreSQL/PostGIS Xfjini% & PostGIS/GEOS &3 12 D\ Tlidhttp://trac.osgeo.org/postgis/-
wiki/UsersWikiPostgreSQLPostGIS% Z& < Z X\,

GNU C a2 /31 Z (gcc), ANSIC a2 /31 ZDHIZIE, PostGIS 2 2V /81 I TE5EDEH Y £ M, gcc
TAYINTL2O0RHREMERDBRNERTHET,

GNU Make (gmake Z7zlimake), £ < DY A5 AT, GNU make 237 7 # ) h D make (2R >TWVWET,
make -v 2FETUThRZMER L TTFI W, fiilkdomake Tld. PostGIS MMakefile #5842 IZAIE L X W
NEULNEHEA,

B 154 75 1) Proj, Proj 6.1 BAEWRBRETY, Proj 71 77 V) Ik, PostGIS 0D B 28 Mk RE (< (i
b FET, Proj i&https://proj.org/ WHEX D Y O— RTEET,

VAARNYTATF1) GEOS OHFr UV L BREDF] % 55412155121k 3.8.0 L LT, GEOS 3.12 M EAY
WHETY, GEOS iE https://libgeos.org/M 65X Y O—RTE £,



https://download.osgeo.org/postgis/source/postgis-3.6.0alpha1.tar.gz
https://git-scm.com/
https://git.osgeo.org/gitea/postgis/postgis/
http://www.postgresql.org/
http://trac.osgeo.org/postgis/wiki/UsersWikiPostgreSQLPostGIS
http://trac.osgeo.org/postgis/wiki/UsersWikiPostgreSQLPostGIS
https://proj.org/
https://libgeos.org/
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e LibXML2, 2.5.x YA k., BifElE, LibXML2 &+ > HF— ~EE (ST GeomFromGML & ST GeomFromKML)
TibN T\ E T, LibXML2 ixhttps://gitlab.gnome.org/GNOME/libxml2/-/releases b X > 11— R T
TET,

e JSON-C 0.9 M F, JSON-C I&8{ft. ST GeomFromGeoJson (Z &% GeoJSON DH Y AAIZfEbNE T,
JSON-C Zhttps://github.com/json-c/json-c/releases/M 6 X7 > O — RA[GETT,

e GDAL N—Ya Y 3 AEMHERINE T, T AXEREICKETY, hitps://gdal.org/download.htmliZdh V) F
EDS

e PostgreSQL+]JIT T VN1 )L 585E121%, LLVM 6 iKEA EWRETY, https://trac.osgeo.org/postgis/-
ticket/4125%2 2L TTFI W,

F S ayv

* GDAL (f#UMER), 7 AZBBEZWGEIZRY) AETY, Section 320D FHHUAE> THAL 720 KT A N
EEMMILTLSEZIN,

* GTK (GTK+2.0, 2.8+ 755‘,%%) V=77 740D —XTdhd shp2pgsql-gui ® 3V 8A IJVHTT,
http://www.gtk.org/iZ®H V) £,

* SFCGAL, 1.4.1 or higher is required and 2.1+ 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 atleast CGAL 4.3 and Boost 1.54 (cf: https://sfcgal.org)
https://gitlab.com/sfcgal/SFCGAL/.

e In order to build the Section 12.1 you will also need PCRE 1 or 2 http://www.pcre.org (which gener-
ally is already installed on nix systems). Section 12.1 will automatically be built if it detects a PCRE
library, or you pass in a valid --with-pcre-dir=/path/to/pcre during configure.

e ST AsMVT % E4#h129 %21, protobuf-c 71 7FV (517Hf) & protoc-c 2751 5 (EIV REKf) BBET
9, protobuf-c DIE L WE/NK % T %121k, pkg-config 23 ETY, protobuf-ck ZEF XV, 774V
NCld. PostGIS 1&. MVT KV IV % @3l 3 5 7212 Wagyu 2 H L TWEFTA, C++11 3V /57
I DBETY, CXXFLAGS %= ffi-> T, PostgreSQL AVARN=WIflioZDOERUIVINS T ERFVES, Z
Nz ESLLT GEOS #ROVIZHESHAICIK, IV T Fal—Y a3 VEFIZ--without-wagyu ZiEE L %
EDS

e CUnit (CUnit), V27 L w¥ays A MIMKETTY, http://cunit.sourceforge.net/iZh Y £7,

« DocBook (xsltproc), XEDVY I RIZKETY, http://www.docbook.org/lZdh V) 7,

» DBLatex (dblatex), X&#% PDF TEIN RF25DIZHETT, http://dblatex.sourcforge.net/iZh Y £,
» ImageMagick (convert), XFE TS W% £k d 2 DIZHETT, http://www.imagemagick.org/iZd )

o

2.2.3 Jv74Fal—>av

EFL A LD Linux O1 VA M=)V EFEBRIZ, BPIDATY T TlE, V—AI—RDOEI RiZffibid Makefile %
ARUET, ZUX YV AZY TSRO ET,

./configure

NI A= EMITBRNGEITIE, TOIY Y MIHBT, PostGIS DY —A2—ROEI REITSDICHERI Y
K=Y "X TF7A4T7I7VEVATALETHUET, /configure & § 2 DN HNGTE A, BTN
MBIZBER T A TV TOT T LEZBNTHIHBEDZOIZ, W DPDINTA—REZIFFITET,

WD) ART, il U THDONENTA—=ZZRUET, ERAY AMIDWTIL, --help %7zi%--help=short
NIA=RZEfFO>TFIIW,



https://gitlab.gnome.org/GNOME/libxml2/-/releases
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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--with-library-minor-version PostGIS 3.0 Ul Tik, 77 ANV NTIEIA TV 774D T 7 A
BUIXAF—N=T 3 UPRALKRLRY) F U7z, PostGIS3 DT+ 7F V% postgis-3 THKbdY £7,
pg upgrade % ffi #1295 72 DICEMI N/ZAETEH, ¥ —/NZ PostGIS 3 V) —RE—DD YA F—N
—VavoeEDETULNS VY ARN—ITEERA, postgis-3.0 LWo 2 LD F—N—VarviET
TANVZIZEDHE R NI LAZWAESL, IV T4 Fal—Ya vEFOBRIZIRD AL Y FE2EMUET,

--prefix=PREFIX PostGIS 71 77V & SQL A7) FhDA VA M—IVE2EELET, T 74 NTlX M|
H X 7z PostgreSQL O 1 V' A =)L RIUIZARY £7,

2 Caution

5 CDIRZA—FFREDE ZHFENTWT, PostgreSQL DA Y A M—JLEIZLMNM Y A M—ILE
hEHA, 2ONTD KRSy 7I2DWTIEhttp://trac.osgeo.org/postgis/ticket/635% ZE £X
(A%

--with-pgconfig=FILE PostgreSQL I&. PostGIS & £ DHLiRIZK U T PostgreSQL D >~ A h—J)L5ke T «
L7 M) %{EZ% pg_config &\ D 1—F 1) T4 %F>TWET, PostGIS DR & 4 55ED Post-
greSQL O+ ¥ A b —=)L5%% FHTHE T 2HA1L.2 0D /85 A —4& (--with-pgconfig=/path/to/pg_config)
ZHEVET,

--with-gdalconfig=FILE %Zi5 1 75 ) CTd 5 GDAL I, 7 AXKEREICRERREZ ML L £9, GDAL IZ
A VANV ET LI N EL VA N—IVAZ Y T MNIEZ D gdal-config 2% V) 9, PostGIS D&
b RIZfHE S KiE D GDAL %2 FE)TRET 285412, ZD/3F A—4 (--with-gdalconfig=/path/to/gdal-
config) ZfH\\E£7,

--with-geosconfig=FILE KOOI A A N) T4 75V THD GEOS IZik, V7 T =T DA VA N—IVKRZ
GEOS DA VA N—)VET 1 LI N) 2{£2 5 geos-config &\ > 1—F 1 V)51 2 £9,PostGIS D
YL RIS i D GEOS % T TIRE§ 535412, 2 D /35 A — & (--with-geosconfig=/path/to/geos-
config) %\ 7,

--with-xml2config=FILE LibXML /% GeomFromKML/GML I %175 DIZHED T 75 1) TY, @
i libxml 24 VAR =V UTWARLRERINETH, BATEIRWEGEPRHEDREZMEHL 205G
&, xml2-config 28 L TA Y A M=V A2V 7 NI LibXML O1 Y A h—V5%kF 1 L 27 M) 25
Z &7, PostGIS DIV RIZM 5 KE D LibXML & FETHET 2HEGIC. ZD/8F A —4 (>--with-
xml2config=/path/to/xml2-config) %\ %7,

--with-projdir=DIR Proj I PostGIS (I HHDEH LM T 1 75 V) TY, PostGIS D LIV RIZ{H 5 K E D Proj
DALYVARN=INVT 1 L2 N)2FETEETZ2H5I1X.2D/3F A— 4% (--with-projdir=/path/to/projdir)
ZHWET,

--with-libiconv=DIR iconv DA Y A N—I)IEF s L 27 N) 2ELET,

--with-jsondir=DIR JSON-Ci&, MIT 71 £ > A®D JSON Z - 75V T, PostGIS ® ST GeomFromJSON
IZMZETY, PostGIS DYV RIS FRED JSON-C 2 FETHRET DEHEIZ. ZD/NTF A—& (--with-
jsondir=/path/to/jsondir) % {f\F 7,

--with-pcredir=DIR PCREI|%, BSD 71 > A®D Perl B EMERI 1 75 ) TY, (EirfE#Efm s A5
Y a VIZWHETT, PostGIS OB Rufg4 e UTWARED PCRE % FEITHRET S HEIZ. TD/NNT A—
42 (--with-pcredir=/path/to/pcredir) % {#\ %3,

--with-gui 7 — %1 VR —F GUI (GTK+2.0 W& %E) # a4 IV ULEF, TD/NNTA—-KIZL>T,
shp2pgsql-gui £\ 5. shp2pgsql DV Z 7 4 AN A—H A V&7 2 —AIMERINET,

--without-raster 7 2 &L L Tca v /31 VL £7,

--without-topology FPFRO IV ZMSLTAVNNAIVLEY, PROIITHELRDYY 7134 T postgis-
3.6.0alphal 71 77V NIZESGNZ DT, BEZ 1 77V I1EdY) FHEA,



http://trac.osgeo.org/postgis/ticket/635
http://oss.metaparadigm.com/json-c/
http://www.pcre.org/
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--with-gettext=no 7 7 # )L h Tlk, gettext D& ZNEHAWAZ IV NS IV EAAZ TN, O—XE%E
SIS TIEAMEREDE L TEITTI2HAICIE. 2OV RTEMNICTEEY, Zhiffiozav 7
1 F¥alb—ya &> THRIT ZMEDFIZhttp://trac.osgeo.org/postgis/ticket/74812H Y £§, ZiE
B Nz L TE KON RS AR DI TIED Y XA, FELEAMINTHRLS TREREHETH D
GUI B—XIZB T2 HNID NIV TS5 ROVESRE I b TV E T,

--with-sfcgal=PATH 7 7 4 )V N Tlk, ZTDAA Y F72 L Tl SFCGAL {5 TH Y A h—I)IL XN FH A, PATH
i%. sfcgal-config ND/SAZIFET D Z LMW T I 2EMNRFIEKTT,

--without-phony-revision Git L'’K¥ hU DOB{fED HEAD (Z—39 % & 512, postgis revision.h D H
AU ET,

Note
) PostGIS #0— RLARY MU MSEZIHEICIE. ELDITRORIY T REERITLET,
Not¢ -/autogen.sh
ZDRAY') FMITL>T configure 27 ) 7 hHERINFE T, Zhid PostGIS D1 >~ X b—JLICHAE
TEHRITAXIEONET,
PostGIS # 7 —hA4 7774 TAFT 2HEICIE configure BEEICER I TWED
T./autogen.sh [IF~ETTY,

2.2.4 EJLKR

Makefile DMK XN 5, PostGIS DY RiZ, IROIAY Y R&2EFTTBEI3TI,
make
HA DB DFTIZ"PostGIS was built successfully. Ready to install.” & HAIE&HY TT,

PostGIS 1.4.0 i 51k, R TOBBICXENOERIND IAY MMFEET, ZNHEDIAY NEHENLA Y
AN=IVF 2k, ROAY Y REFETFUETH, docbook BWHETT, 7—HA T 771 NVinbA VA N—)LT
535413, postgis comments.sql, raster comments.sql, topology comments.sql i&, doc 7 AV iZH D
DT, DAY NEERTEILEIEIHY £FEA, T4 NI CREATE EXTENSION (2& 51 Y A h—NVD—f&
ULTHDAENZE T,

make comments

PostGIS 2.0 TEAINE L/, REKRIZH, FA2FEPOFONY KT MIEELTWS HIML F— k¥ —
MEAEKLU £, xsltproc 234 % T, topology cheatsheet.html, tiger geocoder cheatsheet.html,
raster cheatsheet.html, postgis cheatsheet.html ® 4 7 7 A VBV ERKINE T,

HTML & PDF DU RFADE DIZPostGIS / PostgreSQL Study GuidesiZdh b £9,

make cheatsheets

2.2.5 PostGIS T/ 27> >avOELReFFOA

PostgreSQL 9.1 A EZ i L TWa A1, PostGIS T2 AT V¥ a YAHBKIZEIL R, 1 VA b—ILIh
i—d—o

V—=AVLEKRY NUNSEI RLUTWSEEIL O % BIICEN RTE2HENRHY £9, 25 I1E, docbook
MAYVAR—=NVINTOBRIZEI RINES, FHTA Y AR=VTRHITIFRDLDIZLET,

make comments

T—=AATI77ANMNEDEIN ROGEIZ, EIVRFEADEDNHZDT, TAY MOV RIFBETIEHY X
Ao

PostgreSQL 9.1 X RIZEIV RL TV EEIK. =7 A7 VY 3 VIFHEINIZ make install WO —#& LT
EWVRGTEINETT, BHELS extensions 7 ANVANOEI RTEETL, MOV —NTHRELST 71 IIVDHE
BMMNTEET,



http://trac.osgeo.org/postgis/ticket/748
https://trac.osgeo.org/postgis/wiki/CodeRepository
http://www.postgis.us/study_guides
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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

4 Note
N make check i&. 7 RX NETDEHIC psql ZFEA L. psql REZHZFEA LT, —RIR psql RE
THTEEET 5 EEMADH PGUSER,PGPORT, and PGHOST T9, BELHABSBL TTFIL,

IO ATYYavy 77V #iZ, OS IZBRA < FE UMD PostGIS TlkF U T9, PostGIS /3 -V %L
AVAR=INUTWBRDIE, TIAFYavyIyAIVedHs OS BHRDEDIZEEL TARLKRTT,

FIRHALBRZHOY —NTZI ATy avEFHEHTA VAN =NV UEZVWEEIEL = NIRVRHIKREE RS
WH D PostGIS DA F1) ZIF TR L, IRD 7 71 )% extensions 7 4 )V A5 PostgreSQL - > A h—)L%
MDPostgreSQL / share / extension 7 # VXIZEEL £7,

c HEINTWVWARWVWEHEDA VAN —LVTIZZIATYYa VOREDERE RIHIE 7 7 1 postgis.
control, postgis topology.control,

e TUVAFT VYAV IEDIsql 7 ANKIZHD T 71 I ET.extensions/postgis/sql/*.sql, extensions/
postgis topology/sql/*.sql i PostgreSQL share/extension 7 # )& D FAIIZEET 2 BB H B
ZEITHERUTTIW,

M E%5479 % L, PgAdmin -> extension T postgis, postgis topology WEXAZTI ATy ave L
THRZAET,
psql Z2#H>5EIF, ROV TV Z2EIGFUTCIIAT YV IAVRL VAR =L INTVWD I L 2HERATIET,

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

name | default version | installed version
______________________________ e =
address standardizer | 3.6.0alphal | 3.6.0alphal
address standardizer data us | 3.6.0alphal | 3.6.0alphal
postgis | 3.6.0alphal | 3.6.0alphal
postgis raster | 3.6.0alphal | 3.6.0alphal
postgis sfcgal | 3.6.0alphal |
postgis tiger geocoder | 3.6.0alphal | 3.6.0alphal
postgis topology | 3.6.0alphal |

(6 rows)

DIV BITOET—AR—AZIZI AT YV aVhA VA R=)LXNTVEEE1E. installed version 715
NIFEHEPRZET, LI—RFBRE->TIRWESIE PostGIS EXTENSION 23 YA R — L INTHWARNI L
122D £9, PgAdmin 11 1.14 X ETlX, 7—4RX—AT 5%V 1) —0D extensions £ 7Y 3 v TRLIH
TWC, G2V ITTYTITV—=RELT VA VAN—IVTEET,

BB ATy ayBdhdiGge, pgAdmin TV A 57> YayA VA7 o —AE72I3ROD SQL DFETFIZL -
T, BIRUAT—AR—=2IZ PostGIS T/ ATy vaveE{ VA R=ITEZT,

CREATE EXTENSION postgis;
CREATE EXTENSION postgis raster;



https://www.postgresql.org/docs/current/libpq-envars.html
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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 Tlk, EOREA, EDAF—TIZA VAR —IINTWEN2 R ENTEET,

\connect mygisdb
\ X
\dx postgis*

List of installed extensions

[ RECORD 1 J----mmmmmmmmmm oo e

Name | postgis

Version | 3.6.0alphal

Schema | public

Description | PostGIS geometry, geography, and raster spat..

[ RECORD 2 J----mmmmmmmm e oo e e e e e

Name | postgis raster

Version | 3.0.0dev

Schema | public

Description | PostGIS raster types and functions

=[ RECORD 3 J-----ommmmmi oo

Name | postgis tiger geocoder

Version | 3.6.0alphal

Schema | tiger

Description | PostGIS tiger geocoder and reverse geocoder

[ RECORD 4 J-----mmmmmmmm oo e o

Name | postgis topology

Version | 3.6.0alphal

Schema | topology

Description | PostGIS topology spatial types and functions
Warning

IVRFvavdF—7I spatial ref sys, layer, topology (&. BATRMICNY 7y FTEF
HA. TNEND postgis F7/Id postgis topology TV ATV avhNy I 7y TEINBEED
HNY I Ty TTEET, ThiF, T—IR—ZRLEDNY V7 v TOROHTHNF T, PostGIS 2.0.1
0 DEFRTIE, T—IR=—ZADBNY I T v TINBMEIT, PostGIS TNy r—I{EInTWaL srid L3
—RDOANY I Ty TINET, Ny T—IJICA>2TWS srid DEREIKEIET, EHRIEZIILHDD
DEP/FINE S, PostGIS 2.0.1 DEFRTIE, T—IXR=—ZADBNy U7 v TEINBEXIC PostGIS (2
A2>2TWAWsrid DL OA—REFANY V7 v TEINET, PostGIS ICA> TWTRICEREI N srid
DERICDVWTIRKEILEFEA, BEIRONELL, FUYy MERITLTTFIW, TIRTYYaVvT—
TILDHEiEIE CREATE EXTENSION TERINDZ DT, Ny o7y THiTWERA, TIVRTVI a3V
DEZONEIREBLEDTH D EREINE T, ZDFEENIIRIED PostgreSQL TV RFv 3 vV E

FILICHAAEFNTWS 2O, Chil2WTIfAETEEFHA,

FESLVWIZ 7 AT VY a VR DT 3.6.0alphal 21 VA M=V L AEBAIZIEK. ThThOTZ I ATV
VavhR OB E NNy r U500V REFEFUT, TVAT YV AVIEDISEIDIILETEET,
PostgreSQL 13 Tl&, N7 —YUBRWHIETDA VA M —IVIFHIRINELAZDT, PostgreSQL 13 127 v

TV —=REDIHMITI ATV avEEINRTDIEIDIIETTHRNETT,
CREATE EXTENSION postgis FROM unpackaged;
CREATE EXTENSION postgis raster FROM unpackaged;

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

PostGIS D7 A M &475 12k, IROAY Y REFEITUET,
make check

20XV RT, FEEED PostgreSQL 7 — X R—2AIZH UTHEKRLZT7A4 T TV 2HUZ, HexRFzy ol
LIy ayFANEFOET,

o+ Note
N PostgreSQL, GEOS 7 (& Proj #BE DM EBICA YA M—IL L TLWRWHEEICIE. REZLH
LD LIBRARY PATHIZ, SA4 7S5V DNEZENT Z2HELHINENEHEA,

- Caution
<1 BEDE IS make check 13, FTv I %TIBICIRIEES PATH & PGPORT IC&>TWET, O
V74 F¥a1lL— 3 VRS X—%--with-pgconfig % {#> THE L /- PostgreSQL TlEH Y £t A,
PATH Z##g&E LT, Av 74 F¥aL—2 3 VORRICHKRE L7 PostgreSQL & —HT 2L I ICLTTFIL,
HELCIE, BERKEBSTLK2BBEDERE L TEVWTTIL,

U 72% 5, make check T#J 500 fHDF A b &KL £9, FERIFKRDELSIBPACIZAD FT (HRYD
T2EKLUTHET),

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

Running tests

Run tests: 134
Failed: 0

-- if you build with SFCGAL

Running tests
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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

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 & address standardizer T2 A7 V¥ 3 Vi, BIfEIE, fEHE 7 PostgreSQL
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AVAR—=NF Y IZIZOAMIGLTVET, ZNHE2TANTEITE, MOEDIZLFET, JiEHEE: PostGIS O
— R 7 AN E DN — T make install #BEIZfT> CW55E121%, make install IZEETIEZH Y FHA,

address standardizer Fi:

cd extensions/address standardizer
make install

make installcheck
HINFIRD KD BMNALCIZRY £7,

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.

Tiger Geocode % {fi 5 5412 1d, #ifH 3 5 PostgreSQL 1 > A& > AHNIZ PostGIS & fuzzystrmatch ® T 7 A
TVYa VBB T, PostGIS # address standardizer ##Eff & TV K U /2% &1 address_standardizer
DT AMETNET,

cd extensions/postgis tiger geocoder
make install

make installcheck

HINFIRD XS BMmA LR £7,

dropping database "contrib regression”

DROP DATABASE

creating database "contrib regression”
CREATE DATABASE
ALTER DATABASE

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 A VAM—

PostGIS #1 YA M= $5i21F. ROIAT Y REFEIFTUET,




PostGIS 3.6.0alphal ¥==7 )V 16 /962

make install

ZHUZ &Y, PostGIS DA Y A N—IVT7 7AW, --prefix /3T A—XTREL/Z, @YRYTTF1 L7 MVIZ
BEINET, WIIFEITREYTT L7 N 2RUET,

s O—XEXV)INDINAFVDA VA M=) %Eix[prefix]/bin TT,
e postgis.sql " &D SQL 7 7 1 VDA ~ A b —I)ViIE[prefix]/share/contrib TY,
* PostGIS 71 72V DA A M=% [prefix]/1lib TT,

%12 make comments % 517 L Tpostgis comments.sql, raster comments.sql ZEp U CW 254
I, MDIAX YV REEFTTDE, ZNHD SQL 77 AU AL VA R—IVINET,

make comments-install

N;‘f"! Note
postgis comments.sql, raster comments.sql, topology comments.sql (&. xsltproc @4}t

LREDLTE/DT, BEDEILREA VA N—ILDOSTPYBEINhFE L,

2.3 PAGC FrfE#{bY —ILDA4 VA M—IL & {FEH

address standardizer T A7 V¥ avik Jl@EA U O— RTIBERH DN T —IL LTVWEL K,
PostGIS 2.2 25 IEFAIMI T &, address standardize OEMIEHR, TX2 2, BXU, a3V 71 F¥a
L= a Vv AEIZDOWTIE, Section 12.1% ZTE R I W,

ek 7 25 > ¥ 3 vid, Normalize Address®D##kT, PostGIS IZA> T3 Tiger VA I—H LI ATV
VaAVIES TN TEET, ZOHADHNGIZDOWTI Section 2.4.2% 2L TFI W, /2, 2—VHE
MO BIAA—HDOERL UTHEMLALY, FMOMKREBBEIZT S 20 EH 2 BT 572015 2 &
TX £,

FEFEHEL T2 A7 Y 3 VIid PCRE IZHFLTWEY, PCRE 3£ <D UNIX RY AT LA VA M=) X
NTWEFH, http://www.pcre.orgh b & %E 4 > 10— R T £9, Section 2.2.3DFIZ PCRE % ¥R
I, BT ATV a YPRAEBRICE)L RINET, HHLZ W PCRE O Y A N—ILAVEZRE
DTHhDHE I configure IZ--with-pcredir=/path/to/pcre 2L £9, /path/to/pcre i, PCRE O
include & lib DH 2N — K7 A IVXTT,

Windows TlZ. PostGIS 2.1 LA BIZEFrEHE AT 7 25 ¥ a VBRI N TWBE DT, IV 31 )V E1THTIC,
4 <12 CREATE EXTENSION (247K 2 &N TX %9,

AVARN=N UL, WHRT—EN— AL TIRD SQL WETTE T,
CREATE EXTENSION address standardizer;

RO T AN T, rules, gaz, lex 77— 7VIEBEH Y FHA,

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

HHIFIRD & S128D £9,

num | street | city | state | zip

1 | Devonshire Place PH301 | Boston | MA | 02109



http://www.pcre.org
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2.4 Tiger A1 —49DA VA=V ETYTIL—KEF—49O—NK

Tiger ¥4 2 —& D & 5 LHERBEEEIL PostGIS 74 ARV Ea—Ya VICHBI N T\ ER A, Tiger V4 J1—
LI ATy avilmoz), A VAR=IVLUTWEEDEYH LWIRDE DR L WEEIZIE, Windows
Unreleased VersionsT PostgreSQL DRRIZ & > 723w r —Y 2 & bshare/extension/postgis tiger
geocoder.* 77 f & fiEd, ZhbHD/Nyr—Vik Windows i T9 A%, postgis tige geocoder T2 A
Fv¥ayv774IiE SQL & PL/pgSQL ZIFTI DT, fid OS TEEEL £7,

2.4.1 Tiger ¥4 1—%% PostGIS T— 9 XR—ATHMICT %

1. 2ZOHEHTIE, BFHH D PostgreSQL (2 postgis tiger geocoder TV A5V Y a VRA v A N—)b
INTWDEREL ET,

2. psql. pgAdmin MDY =N TF—ZR—21ZEHKHL T, RO SQL Iv Y REFEFTLFET, I
PostGIS #Fi> T2 T —ZRX—=2IA VA N —=NVT5545F. —2HDOFIHEIZAETT, fuzzystrmatch
ITOAT VY aVPIIA VAR LINTWEHEIR. —DHOFIHIIAETT,

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;

BEIZ postgis tiger geocoder T7 A7 Y av i A Y AN —)LLTWT, WHRKIZEFHTDZITDEAEIC
i REeFITLET,

ALTER EXTENSION postgis UPDATE;

ALTER EXTENSION postgis tiger geocoder UPDATE;

MEOTY N 24K L Z54A%, tiger.loader platform & tiger.loader variables (ZZ&®H %
MA7ZEECE, 27y 7TF— MU ARTNERL BN 2 RHY £7,

3. ELKA VA RN=NVINENEHRTZ-2012, A VAM=IRET—A2RXR—=AHNTRD SQL 2FETL £
—3—0

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

HERDO & SI28D £,

address | streetname | streettypeabbrev | zip
--------- N e
1 | Devonshire | Pl | 021609

4. tiger.loader platform 7 — 7NV ®dD, FETT7 7 AN —NDNRNAZFEOIHF LN I - REERL T,
sh avRy¥arvddh iz debbie L W5 777 AV EAEKTLIHE LT, ROAYY REFEITLET,

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';



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

T 5, declare sect 717 LAND /N A% LT, Debbie @ pg, unzip, shp2pgsql, psql fthd /3 24
EISHIETDEDICLUET,

loader_platform 7 — 7V z#EL ZWGEIE, —RNBT A T LOMEZFF>TWHDT, A2V 7k
PEBINZHET, A2V T RNEHELRTNIERY £X A,

PostGIS 2.4.1 » 5, ZTCAS5 (Zip Code 5 digit Tabulation Area) O 10— RFENZE I, AR5
J-FflZLoader Generate Nation Script® —#& UTHED ZCTAS T—X %20 — KR35 EH1ZRDFEL
T2 T7ANVBNTIRUONTHET, B— RIZHAD O (20 25 60 23) RSN, DRYDT 4 AT A
R=A%HETEDIZ, TARITHEIZIZMEDRNZOTT,

ARNZT BT, ROEDIZLET,
UPDATE tiger.loader lookuptables SET load = true WHERE table name = 'zcta520';
BEROT A VAMNEMI N, B &5 EBRNO ZIP ICHIRI Wz 5812, GeocodeBI#id, ZCTAS AMFHE

T3R5\ FEF, Reverse GeocodeI#iE, KX N2 AT ZIP I — RAEWG AT (UK UIEEEE R
TOWIA =T VI THRELET), Inefiinkd,

LU= NFRFO =R (=D Y N =V ERPREWES) DJ)V— NiZgisdata &\ D T A IVA EAE

BUET, ZOT7ANVKIE Tiger 77 AR E D vO—RXh, WEXNSEHTT, = D)— K7
AR ENED ERFIZRDIGER, BICMO 7 A VXK L Z\WEEICIE, tiger.loader variables 7
—7)® staging fold 71—V RZMmEL 7,

. gisdata 7 AJ)VAWIZ temp &\ D 7 ANVAEMERL ET, £ ULIE staging fold TRINAZT A

BEMFRLUET, B—A0NH Y 00— RU7x Tiger 7— 4 2 BT 5501 T,

. £ LT, SQL M%Loader Generate Nation ScriptZ547 LT, MED 707 7 1 VDLl % 5 HHER

U, .shE~lidbat 77 A WZAZ ) T R2EHELET, 22X L7077 I TEHOO— K275
BEIZiE, ROLSIZUET,

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

CERINAZET 2RO —RTDZAY VRIS VAT TN EERITLUET,

cd /gisdata
sh nation script load.sh

EA21) 7 N294T U724, tiger data AF—VIZ=Z2D T —TUMWMESLN, T—EABBMINTOET,
XD LY % psql » pgAdmin 2 5EFF LT, #ERLET,

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

INF— N9 5 zctab ICAIZ N 27— 2 EZIBNEENET
SELECT count(*) FROM tiger data.zcta5 all;
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11.

12.

13.

14.

15.

T 7 4V N Tl by, tract, tabblock20 (26T 2 F—7NMidO— RINFEFRFA, YAIT—XIZINE5D

T=TNEMNETAN, — I, AOFEHIENE T, MT—2oo— RO~ LTa—RT BTk &

DF#E2FITUTHMMILET,

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

£ L <&, Loader Generate Census ScriptzffioTINDTF—X%20—RLZZIZ, ZNWHDTF—TI7E
ITAO—RTXE9,

FT—X%&EO—RUZWM I LIZ, Loader Generate ScriptTIMAZ VY I NE/ED £7,

Warning
EF—49DO0—REZTTIRIC*MRIY T RNEESTERY FEA X MRIYTNIERY
D7hTO—RINBZEY R MNEFET DT,

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

BRI NZIAY Y RIA VAT ) T NEFITLUET,

cd /gisdata
sh ma_load.sh

RTOF—ZOU—KA5E T2 WAL Y MOELABIC, 2TO tiger 7— 7K LT analyze %
FITUT, (AINZLOEEDT) RELFHTLOEEVILTY,

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 Tiger A 1—%% PostGIS 7 — 9 XR—ATAMILTS: TVRTVavaFEH

BIAPHEL BEDbNE2DL<DI LDV LD I aA—T 1 ¥ T HIOMEFIAEF % ERLT D B%Normalize Addre

HYFET, FREHRIITIAFELEED IZIFIFEELS, XN FE2HTEODLTHLBRLEFRZ2EXPLET, £oT.
FORWEREEA T YV ERE SO T Y27 MIHEAEULEUR, 205 U W EFRERELL % 5 1213,
Section 2.3 TR TB EHICTVZ7 AT YV avE2aIVM L, HHTEZT—AR—AZA VAR =L LUET,

ZDITI ATV avk postgis tiger geocoder #1 VAR—ILTWNET—EAN—AIIAL VYA N—LT5B
& . Pagc Normalize Address% ., Normalize AddressODfRHODIZFHS &N TEXET, ZOT I ATy a YV
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& Tiger YA A=A 5IERABROCODT, FEEKREFRE V72T —2Y —ATH 2 £, Tiger VA4 I—
BTy AFvyavik, TOlDrules table (tiger.pagc_rules), gaz table (tiger.pagc _gaz), lex table
(tiger.pagc lex) ZFMMLTWET, ik, BB U TEELDOWED ZOITEMPEHNT I 7,

2.4.3 Tiger 7—4%DO— RICTHERY —)L

O— RO 2IC&>T, ke VI AT 2T A MRS EADOET 7 A, VIZANINEMOT—2% X
yya—RU, 774 NVEREAL, EHOMEZTNTNOMNT—TIVOESIZO—RLET, EMOT—T I
%, tiger AF =~ TCEHEINAEZT—TNERALTHNEIZDT, ZN6DTF—TNIZHULTETOT—XIZT
VR AGT2ODI TV EETIENTIETL, MOBFTARANBEL RS20 MABERNGEITIE,
Drop State Tables Generate ScriptT, WO TEMT—TIVOELGZHIRTE 7TV 2 HTIENTEIET,

F—ROO— RZHHEIZT B 2OIIZIRDY — IV DBRBRE T,

s ¥UH AT THA MOLHUST S ZIP 7 7 AV EERMT LY —)b,

Unix 2Y A7 A TIE, unzip EfF7 7 AV TY, @EIE 1FEALD Unix 77V N7 4 —ATHIZA VA
M= INTVET,

Windows Tli& 7-zip T, http://www.7-zip.org/» 6 & W > 0 — R T X 3 M{EDEHHEREY — IV TT,

e shp2pgsql 2% > R, PostGIS 1 Y A M — VI T 7 AV N TA Y A M=V INET,

e wget I¥ YV R, @#HIZIFL A LD Unix/Linux ¥ AT ALIZA Y ARN—ILINTWE, 7z THEY—ITT,
Windows FHIZDWTIX, I V31 ILFAD /N1 F 1) % http://gnuwin32.sourceforge.net/packages/wget.htm»»
LHFTEET,

tiger 2010 67 Y 7 UL — R4 254121, H¥)IZDrop Nation Tables Generate Script# 4k, 2479
2RENRHY T, EOMT—XEO— RIBH[IC. Loader Generate Nation ScriptC2EWNZRT—4 % 10—
REDZBENRHY EFT, LV O—FAZY T IPERINET, (MUATOED Tiger EHEBHET — X" 5D)
T TV — RPFMA VA N—I)VTFF S Loader Generate Nation Script®[al#i% 1 [€TT,

MF—& %10 — R§ 25121k Loader Generate Script# 2L T, FRLDT IV N7+ —LTHEHET D, Rk
ZMTF—REO—RTDZTF—RO—RAZ) TRZ2ERZLET, MTF—KIZVLO2FTODXY Y O—-RTELZ LI
AEELUTTEIY, ~EIZAERMNOETIZOWTT—X%20— RI24EEHY) A, BELZFEY O—R
TEE9,

kDB MT—&%DO—RUL%EIE Install Missing IndexesiZmg & 5 (2,
SELECT install missing_indexes();

EFTEHEIDIZUTEIN,
TFHOREIZEWNTEETANTS-0I1Z, GeocodeZFHTZMOFDEFRIZONWTIAI—XE2FEFTLTH

i—a—o

2.4.4 Tiger oAA—45&7—9D7vTIL—R

9 postgis_tiger geocoder TV A5 > ¥ aVERDEIDIZT Y TITL—RUET,
ALTER EXTENSION postgis tiger geocoder UPDATE;

RIZ, BRTOET—TIWVEHIRLU, HriLWEFT—7)NV%B8— KU %9, Drop Nation Tables Generate ScriptiZ
HMiH oY, ZD SQL AT —MAY MNEMHO7ZHIRA Y TR EERL T,

SELECT drop_nation_tables generate script();



http://www.7-zip.org/
http://gnuwin32.sourceforge.net/packages/wget.htm
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U Z2HIBR SQL AT — M AV M EETUET,

Load

er Generate Nation ScriptiZ#fiai® 2@Y . Zd SELECT AT —hA Y M&ffio -l A2V TN %

ERLUET,
Windows [A] |}

SELECT loader generate nation script('windows');

Unix/Linux [A]l7

SELECT loader generate nation script('sh');

ERAZ Y 7 NOETHEICET S 30H1%,. Section 2.4. 12 BB LU TRV, ZHE—EFITETTEIRELRD
D ET,

Note

Nt > — T CEBEN RS o TWNTEL L, FEMTELPELTT Yy TIL—RTEET, —DOM

7w UL — K9 BRI, Drop State Tables Generate Script&f#> T, LRIOEDOMF—TIL %
HIlR T 2 ELHY T,

2.5

HBDOERE

AVARN=ANRT YT TV = RPES XD ICONRVIEIZF 2w 75 2B OndH Y £7,

1.

F7.

PostgreSQL 12 LA E%Z A Y A R =)L L TWd», 7D PostgreSQL L[ URDY —ATa /81 I L
TWadH», 2Fzv 27 UET, (Linux D) 71 AR) Ea—Y 3 &> THIZ PostgreSQL 731 >~ A b —
NINTWBIEP, PostgreSQL % MAFIZA Y A =)L U TENZHEIT, REABETDEZLBHY £7,
PostGIS I PostgreSQL 12 LA ETEIEL £ 3, HOIRDEDZ[H > 254121F, L LAFEADOT S —
AV —VUMNERINET, FEfrHD PostgreSQL Dz F v 7§ 3I121%, psql 2> TTF—ZRXR—2
EERELUT, RO 2FEFLUTRIN,

SELECT version();

RPM RXR—ADT A AR Ea—YaVviEFEFLTWIHEE, TV VAN INEY r—I B EET 2
MOF v 7%, rpm 1YY R%{§i>T rpm -qa | grep postgresql TF =Y 7 TX 7,

LTI = RIZERIRT 554, BEIZ PostGIS X1 VAR = INTVWET—AR=ZIZYVARTLTWS

DERL TR I,
SELECT postgis full version();

2V 74 ¥a7H»MELK PostgreSQL. Proj4 71771V, GEOS 74 77V DA YA M—)VkEKHL

TeInF w7 UTRIW,

1.

AV 74 Fa7nhb60OH 3 Tpostgis config.h 7 7 A W 3ES M E 4, POSTGIS PGSQL VERSION.,
POSTGIS PROJ VERSION & & ¢ POSTGIS GEOS VERSION Z2HMMIEL <Y hI¥N/n%2Fzy /LT
Ti: l4\0
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Chapter 3

PostGIS &1IF

3.1 RXJA—TVARFa—=2%

PostGIS DM:fEm LD 72 DF* 1% PostgreSQL DFEEDFHFE L JEF LTV E T, BIMU THET NI KL,
VAARNY T ARFIERIVDOTAEY BEEDF#EIIHD PostgreSQL 7 TV L ILNTHENKIWI L /2
Lj"’c:"(j—o

PostgreSQL D& Iz 9 2 — ki 3EMIL. Tuning your PostgreSQL Serverz ZE < 23\,

PostgreSQL 9.4 A E T, ALTER SYSTEM %#f{#i5 Z ¥ T, postgresql.conf ¥ postgresql.auto.conf
2D Z B =NV RN THRETEIET,

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;

PostgreSQL DI Z T, PostGIS (21 Section 7.22 TS MEZRENH Y £7,

3.1.1 EEEF

IZRTREIL postgresql.conf iZdhY) £

constraint exclusion

e 77 #4)V h: partition

o —RINCT—TNDN=T Y az=v T IfibhvET, 774 b LT partition” IZFREINTNT, IH
I& PostgreSQL 8.4 ML ETIXFRMEMTY, ZOHRETIE, T— 7NHHEBEENIZH 2L T7VFI
U CHIFISAE O 7210 2475 K5I LT, MDGEICIE, IV FIIRFNT A2 ER BN LIZRD T
OTY,

shared buffers

e 574 b: PostgreSQL 9.6 Tl&# 128MB

o FIHWHES RAM D 25% 5 40% 2% &L £9, Windows TIRESKET D Z XTI RVILANER
/Uo



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
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max worker processes ZAuid, PostgreSQL 9.4 A ETHKXITY, PostgreSQL 9.6 ML ETix, NF LI T
DIBLZfES 702 ABOBRKEDOHIEAT, ILICHELRED LB >TWET,
e TI7ANN: 8

o VATADWKIETESZ NV TS0 RO ADRKEZZEL T, ZDO/NNT A= FH—/NEE)FO A
ETEXET,

3.1.2 ZE17H¥
work mem - Wi REEZ REHER 7 TV LD AT DY A ADFE

s 774 b: 1-4MB
o REBT—AR—ADHGER, HML I L) D5E, RAM P2 WEAIMEE KRE< T LD ITHEL X7,
o ARSI —THNL NG EP, RAM WD BWEGAICIIMEZ /NI <D XD IZHHEL £,
o 72K XADRAM zHib, DEOHFEE UPWBENEGHIFIROLSIZU 9
SET work mem TO '256MB';

maintenance work mem (FRiE: HAGER) - VACUUM, CREATE INDEX % TCffibivd A €Y DY 1 X

e« T74J)N: 16-64MB

o —RMIIHMET EXT - ATV AT Y IO/, AHRIBPHEIN, A7V bxayr3nxd

o 2K XAD RAM 2FDOAFRY —/NTIx 32MB 55 1GB NHEETIT M, FEEHEI—YHRIKEL 9., ~
CEXADRAM %2£H, DEDEIFEELUNPOBRWIGEIXIRDEDICUET:

SET maintenance work mem TO '1GB';

max_ parallel workers per gather

Z D EIL PostgreSQL 9.6 ML ETHHAT X, g7 =V IZx)E L TWS PostGIS 2.3 BAEIZHZEIIRONE T,
0 £V KREWHIZHEETD L, ST Intersects &V o #ZBREKEZ AL ) T, R TO Yy I»HbNhS &
SIZTEET, TOWE 252 BADZHENHDAREENDHY £, FMOTOL Y IBRLERHI5EHICIE. 2D
iz 70y VEICEETHINETY, /2, max worker processes =, DR LEZDMETHPL T,

e TT7HINE:0

e H— Gather / —RAHIBTID TV —WORAREZHREL £9, W47 —HiE max worker processes
THNLINAZT O AD T =6l INET, ERUAZT -, FEERITIEFETTRICZ > TOARVWES
MpHDZEIZFERUTRIV, IARRETIHAICK HEIVDARNT—NTTIUNEFING ZLITR
D, BEICEoTIIENRIIRD £, ZNDf% 0 (T 7 AN MA) IZFTd L, N LIVT T FEFANIT A
L) i—g—()

3.2 SRYEDERTE

AR ANV E, PIORIHERRETEEHALSTPNNTY,

PostGIS2.1.3 U TIX. T —AR—ANG AR ERLTDIAZRRIANEZ T 7 AN D TIHERZ R >TWVET, I
NoEAMTT B2 Y —/N LT EREEZ B POSTGIS GDAL ENABLED DRIVERS & POSTGIS ENABLE OUTDB RASTE
EL 9, PostGIS 2.2 Tl. Section 722125 TH/ET D, JOATIY N T A—ABFENHY £,

T—AR—=AINT AR T DIERDEHIZLET:



https://www.postgresql.jp/document/current/html/runtime-config-resource.html#GUC-MAX-WORKER-PROCESSES
https://www.postgresql.jp/document/current/html/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.jp/document/current/html/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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POSTGIS ENABLE OUTDB RASTERS=1

HDfEZE AN | flHE ANBRVIGEIZIE. T—AR—=ANT ARIIEHZB) T,
AYVARN=INUZ GDAL O RIANEGNIT DL, IROBREEHZHELET:
POSTGIS GDAL ENABLED DRIVERS=ENABLE ALL

—HRD R Z A NDABAMIZ U720 GEIIE, BEAREZ RO LD ITHEL T
POSTGIS_GDAL_ENABLED_DRIVERS="GTiff PNG JPEG GIF XYZ”

Not¥ Note
Windows BRIEDHBEIX. FSA /NN XA MIBIATEDIFHRVWTTRIWV

REABOZREIX OS I2&>THRZAY £9, Ubuntu /2% Debian T apt-postgresql % ®H U 7z Post-
greSQL D1 ¥ A h—I)LIZD\\WTId, /etc/postgresql/10/main/environment % fH&ET D DM £ L\ Gk
T9, ZZT, 10 |F PostgreSQL ONN—Y 3 VL, main 137 7 AZZ2EL X7,

Windows TH—VE A2 UTHEFLTWVWBESIZIE, YATALHTHREL £9. Windows 7 Tix, I ¥ a—
BEAHAIZVYIZULTTONT 427V 0350, TIZATO—FORBENA—IZIAY bO—IL/RRIIN\TRTOD
YRO=IARRIIVEE\VATLZIBELET, TOUNDE, VAT LADFEMERTE -> FEMERE -> BREZK 2)HIZ
Vw2 LT, ILWY AT LABRBEERZEML 7,

BRI R U2 kld, BEE KX E 572012, PostgreSQL ¥ — VY ADHEE N KETT,

3.3 ZEET—IN—RDIEEK

3.3.1 ITVRFUYavaEFLO-TEBT—IR—AEFIMICTS

PostgreSQL 9.1 U EZf>T\WT, T A5 3 >®D PostGIS €V a—J)bx a3 )b, 1 VAR—)ILLT
WBHHEIZE, TIAT YV AVEVIANZALEMALT, T—EANR—AREMT —AR—RIIERD I Ln
TE%9,

HikE L 722 PostGIS T/ AT V¥ avilik, YAANY, YAV T 7 ¢, spatial ref sys 8 L2 TOREEL O
AV EIBREENTVET, FAZEL MFROVIEFHOT I ATV Y a VilE>TWET,
BT —BAR=ZIZ U2V T—ZRX—ZA ETIRD SQL 2FE47L 7

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

3.3.2 ITJRTUYaVEFELTICEBT—IR—RAEFGWICTS (BEIHLIEFHA)

A0 Note
N IhiE, BEIL PostgreSQL DTV X723 vD74 LY M) AIT PostGIS #41 V A =L TE W
N LEKBRWES (AT MRPREFED, FREBHEROHDTRERN) ICOAREERYFT,
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IV RDOBRIZHEE U7~ [prefix]/share/contrib WiZH S k% 7% SQL 7 71 )% 1O — K L T PostGIS & 7Y
TV NEBEBOEEE T —ZNR—AIEMLU T,

HfE®D PostGIS A 7V N (VAARNVBEI XTS5 748 6T 2% Idpostgis.sql A
IJVTRNIHYES, FAXATI Y MErtpostgis.sql A7V 7 MZdhHY F9, bAROIY ATV T b
l¥topology.sql AZ V) 7 MZHY £,

EPSG HIERE#H ID O5%ERK T — TNV %185 I121%, spatial ref sys.sql EE7 71 V%22 —RLT
spatial ref sys 7— 7N EERLTFIFIWV, ZHIZED VA AN BEE ST Transform() BWEFTED
B o NAR ) B 3r

PostGIS BEIZ I A Y M ZBIMU WA, postgis comments.sql AZ D FRAIZIAY B3 H D DN
AMnBERNET, AV NI psql DX —IFIV T 1> RN EII\dd [BIEA] LHHALZT TR Z &N
TX £,

—IFITIROY VAR Y RELETFLUET:

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

# Core objects

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 EFT—IR—ZRADTvTJTL—FK

B DR T — A R=2ADT v 77— RiE, #H LW PostGIS A 7Y/ NEHZDEIMAPEALLELTD
LE HEZETDHIILNHY FT,

AR LI, ERORTHEITHDOT —AR—ANTHBIZESBZ 5N DI TRERVNDOT, ¥ 7/Va—R
WERBREBRDIEMNHY) 7,

PostGIS iZlf. YA F—NRN=VavT7wTRNT T4 AV Y —=ADEGHIMEHIV I RNTY TV —RE, ATy
— 7Y T TV —=RTCFEIN—=RT7Y T —RBHBINTHET,

PostGIS #7 Y 77V —RUED EFTIHNIIT—ZDONY I 7w T2HWDZ ik, BIZMEDOH B E DT,
pg dump T -Fc 75 /%>, N—R7YFIL—RCHAVTE2HIZVANTT2IENTEET,

3.4.1 VIO 7Yy TTL—K
IVATYYaVEMOTT—AR—A %A VAN UEBESIZIE, T7AFYYavYEFLTTY TIL—R

LATNERY FEA, sV SQL 227 ) T h&fioTA Y A b=V UAGAEIZIE, SQL A2V 7 MIBEIZ AR —
FENTWEFADT, TIZAT VY avIZPYIEZILZIRETT,

3.4.1.1 9.1 UETIVIRFYYaVvE/>LYINTYTIL—FK

ITOATYYavuaHioT PostGIS #1 VA NIV UAESIZIE. T2AFyvavieflioTCryry 771 —RT
DMBERHYET, TIVATYVaVEFSEIAF—T VT L —RIINLRYETT,
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PostGIS 3 B E#% 547 LT3 54121%,. PostGIS Extensions Upgradef#(z{#i->T, 1 YA M= LTW3
EDERFON—=Ta Ty T TV —RTERETT,

SELECT postgis extensions upgrade();

PostGIS 2.5 BT #E T U TWAEEIZIE. IROXDIZLET:

ALTER EXTENSION postgis UPDATE;

SELECT postgis extensions upgrade();

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

BEDON—T a v @ PostGIS 81 VAR —=ILINTWT, BFRIZIZTY 77— R UL BWEEIZIE. xR
BBRN=TaVvDOIRENTIET, ROLDIZULET:

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

WMDEDBLT —BHINKRRINDZ DD £
No migration path defined for b'’--b’' to 3.6.0alphal

ZOBEITIR. T—AR—=A%E Y77y FUT, Section 3.3.1 12 AR INTVWBEEDIZHLWVWT—AR—A %
ERLU. NI 79 TE2HLOT—ER=AIZ) A N7 UARITNIERD A,

RDEDBAV =V %FGDLIENHY £T:

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

ZOEAEIZE, BTTY 7T INTVWT, ZEIHEHRTIET, BHAFRENSZORDODNN—=T 3y (FHULWA—
VavESEBTHRVNED)IZTY T I L —=RLUEDELARWVEY, "next” 21—V a3 VU XFINENTEET
M. RENZ"next” ZHIRT 2 BENHYD £

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

Note

N"‘t"’! PostGIS #/N\—U a VIBERLICA YA M—=IL LABEICIE, LIELIEY X KN T7HID PostGIS TV A5
vavOBA VAN =N EEIETIENTEET, Ny 2 F7 v 7FITIE CREATE EXTENSION postgis
PH-oT, YA MNTOBICERFRRICKRY £7,

Note
s PostGIS TV RF > avaE 3.00 LYBINST Y T L—RITBHBEICIE. SAIEENTELRL, &
Nott £ (CHIBRTE 2% L\ postgis raster TV ATV avaHD>IEILRYET, HIBRIERDELIICLE
ER

DROP EXTENSION postgis raster;

3.4.1.2 9.1 JYRIFAIFRIVIRT VY avEaEFbAWY I NPy TITL—FK

PostGIS # TV A5 vy avafbd A VAN =NV UAZARITTYT, TIAT VYA VEMO>TOTIDSEESR
o e, MOEI>BAVE—IYDENET:

can't drop b'’---b’"' because postgis extension depends on it
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T PostGIS 1.* /-1 r7429 LARTD PostGIS 2.* ABIT T 2L, ZOFHIZ2MHI> N TET,
N=RT YT T —=REEFTTILENDY) £T,

2V )& A VA R—)b (make install) DEFHIZ, 1 VA N—NVET AIVANIZHZ* upgrade.sql D7
TAN=KERHOPTEIRETY, ROAVYRT—Hz/{RoNEzT:

1s “pg config --sharedir’/contrib/postgis-3.6.0alphal/* upgrade.sql

postgis upgrade.sql HJEFICRTZHO—RLU T,
psql -f postgis upgrade.sql -d your spatial database

FAUFHE%2 7 AKX, MROY, SFCGAL T ATV aVIEMULET, ThEhD T 71 h£ldrtpostgis
upgrade.sql, topology upgrade.sql, sfcgal upgrade.sql 22N 9, TNHEDTI AT VY a Vi
BRIGEITIFRD IS ITEIT U ET:

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

TUAT Y aVIEB A VAN —IIEEL ZADBRVTT, IROELSILET:
psql -c "SELECT postgis extensions upgrade();”

\ott Note
Ty TIL—RICESHEDpostgis upgrade.sql ARRTEARWEEICIE. Y72 N7y FIL—K
ERITIBIEHZFYVICHON=VaVvaF>TWET, N—RT7v T L—RBRBRETY,

PostGIS Full VersionB#®”procs need upgrade” £ \5 AV ¥ —I T, ZOFEDT Y T 7L —RE2EHTTD
MBI DT OEHRPEFOENET,

3.4.2 N— K7y TSI L—NK

N—RY YT —REi PostGIS THIHERER T — R R—ADERBEA Y T/ a— R%2EkL £9, PostGIS
T 7T NONEEHIRENEEINDLER., VI RTY T TV —RBTERVEEIZ, N"—RT7v T —
RMWBETY, MDY —2 ) — I, N=VayIleDpRy7/Va—R O\—R7y 77 L —R) 08EE %2
HLTWET,

A7) B — RMEXIE postgis restore A2 U T RBFBLET, ZOAZ Y T &S &, PostGIS (W H D
ZED)WETDIEBRBZECRIEIL T YT ULEY, /-, BEY VRN =R MEREA TV 27 N2l 2
EB<, AF— LT —4% PostGIS #f VA M=V U/ET—AR—=AIZ)AKNTTEET,

Windows FIZB 2 EIE# I Windows Hard upgradeiZd ) £,
FHEZITMDEY TT:
1. 7977V —=RUAET—AR—=Z (olddb LIFERZXIZLELED) D [HAXLER] DXV T, N1

) BLOB 5 —4&%2&H~- 4 T2#EE LT (-b). verbose E— R (-v) TEKLET, 2—HiFTF—4F~R—
ADF—F—I2722 Z LINTE, PostgreSQL D A—/S—2—HFTHdHEIIHY FXHA,

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



http://trac.osgeo.org/postgis/wiki/UsersWikiWinUpgrade
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2. v — &NAm:mumS%‘%ﬁmsﬁﬁw&%#64/xb—wbi¢o_w? ANR—A%
newdb IERZ L IZU 9, ZDEEIZET 212DV TIX Section 3.3.2& Section 3.3.1& %= &L

‘FJ(Q\

A TZd % spatial ref sys DLV MV IEY A N7 INFETH, BEIZH D spatial ref sys DTV v) % |
FELEVA, VANTHEDT —HR—=2| A&T Aty MOFTEMEFEIAEDD EDICTL2DTT,
BALGDPOBHTEEDT Y M) &2 EES L ZWEAICIE, newdb %463 2B spaltial ref sys.sql 7
7ANEDT—RUBRWEFTT,

—ANR=APKGIIEH ST, Ca—P ORI, FHERIZZSTHORVEENH D L5 BIGE5I2IF. T
NEDOEBPY2—%2M25L512F5legacy.sql 20— RTIBENHDITL LD, 27U TARYIZ)
MBBERIGEIZRY £9, WAL, CPa— Bz LY /E3I 7y 77V —RT2Z2E2MFLTTII,
FEHESERI R, uninstall legacy.sql TEMOHHIRT D2 Z &N T ET,

3. NI T w7 eH LW newdb 7 —&R—AIZ) A NT$ 5121k, postgis restore #fHVE 9, psql BF
HERTI—2BHED T —HHICHT IR HY £, ZOTIT—DRTIFRELTENT I,

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

—FRDGEIZEI Y ZET:

1. Ea—F2I3BEBOHFIZIEHERED PostGIS A 7YV 7 N2 {fio T2 EDNH 256, ZHOTEIZIE. VA
h7HTIZlegacy.sqU A2V T OO —REZHA LU TAD I ENTEET, FEHERA TV M2 EEFE>T
u\é/\‘——\/“a/@PostGIS WRUT, I—R2FEO B RICHEBIT A LB TE £, legacy.sql
ZRAT2HEIE. I— REIEMEREKZHEDLRNESIZETIEL, £/zuninstall legacy.sql 20— R
bf;‘ff?ﬁpfﬁ7‘/1ﬁ NEHIBRT 2D %2 SNRNTL 20,

2. X277 74 )NNOD spatial ref sys IZ2Hd N AKX AL I— RKMNARIEZR SRID IZ2>TWdH5E, Z4A
SRID fiiix 0 £ K¥< 999000 & W/ <2 £9, 999000 75 999999 D IFWHFHD /=D F
FFEIK T A3, SRID i > 999999 D& IE. TOMIF—UIHHTE EFHA, 2 TOAIEZR SRID % £ DM
Hl 3— RiX. SRID ff > 999999 D&&IXIC. FHIMHMIZASD LS SRID ENEHE I N D X TREI N
i'fi"o U U, % 5T 2720123 E I N T3 spatial ref sys 7— 7)VOF = ZHI» N E T, 5

W&o Tk (%E%WDTEE SRID »'[ U P& SRID fHIZA#ING & ¥), EF—viNE T,

_Z’L’Eﬂkﬂi'@"é 7= @Q@ SRS % %Y 724E (910000..910999 D #ifiH) d SRID IZHEE L, £ TDHT—
TN & LW SRID Z % (UpdateGeometrySRID) LT, spatial ref sys 256 ARERTY b 2HlERL
3, TULT. (9(0)J:9 IFv IR EEEEL £

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));
7 VAIGN#IMZ GO EWT —ZX=2% 7y 77 L= R H5EIE, 5T 5< SRID »Y#iFASMI LY,

— BNR—ADA ViIR— MRHIIRD & 5 BFEEIZEEL £9:
WARNING: SRID 310642222 converted to 999175 (in reserved zone)

:@i . ROAT /j%uﬁ‘?;— EMTEFET, HAIC postgis restore 75 7z IGN % SQL » 5 5%
E&s&*bi’é‘ FOEHIZROAR Y RE2FEFLUET:

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

WOAXY REFETLUET:
grep -v IGNF olddb.sql > olddb-without-IGN.sql

FOH, HLWTF—AR—2% 4K L, BHER PostGIS T AF VY avieaAMELT, ZOA7) T KhT
WEEIZTZIVAIGN OZRZHALET, ZNS5OMIEDE, ROLDIZT—EZDA VER—M2T70ET:

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



https://en.wikipedia.org/wiki/Institut_g%C3%A9ographique_national
https://raw.githubusercontent.com/Remi-C/IGN_spatial_ref_for_PostGIS/master/Put_IGN_SRS_into_Postgis.sql
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Chapter 4

T—YEHE

4.1 ZET—YETIL

4.1.1 OGC VF X KV

Open Geospatial Consortium (OGC) &, HIFEZEM T — X DE T IV % #2459 2 72D 1ZSimple Features Access
(SFA) IEH#EZFIFE L £ U2, Zhik, VA4 A MY (Geometry) DIARMNRZEM A A Tk, 2RI UEEET D /2
DDEAEREH L o 72 EBEIZIN > TEHE L £ 9, PostGIS I[N 2 A2 % FEBT 272D OGC VA A MY
T 5% PostgreSQL 5 — & fldDgeometry, geography& UTHEEL TWET,

VAANVIIHRWZRZ A TTE, IARANVEIIERD 2 BB TR TO—DIZ@LES, V74 A
TIIbf % RO BIRTDIF AN DOBRERHATIEDTT, INOITIFHEFNRRAS TTHDIEA
>k (Point), 74 ~ A KV Y% (LineString)., Y =7V 7% (LinearRing). &Y I (Polygon)»d Y £9,
¥/, 2L 27 ¥ a3y (collection) GRiE: [FIVFRI LEVTWREAERHY FT) XA TOTIF KA~ b
(MultiPoint), ¥ )V FZ 4 > ANV > 2 (MultiLineString). ¥V F 7KV I (MultiPolygon), Y74 A~V O
L7 ¥ 3 v (GeometryCollection)»'® Y £, Simple Features Access - Part 1: Common architecture
v1.2.1TiZZHE iKY —7 = A (PolyhedralSurface). =i (Triangle). TINAEMINTWET,

VAA NV 2 RIET AV NERE EORKREET ML TWET, ZHAEY—T7 A =ZMAK, TIN I 3 koo
FNOIERERBTDH LB TEET, ROV A ZEMBIFBREIZE > TIREINE T, TNTNOEEIE, F
HEThHEZHETD X &Y OEBEMELZRE>TOET, BRIZR T Y b Mo oMEINn, R Y M-~
DEEFETED S, BRIEZDDOEEENSEDLNET,

JERLIEREM Z & M 28D 22N TEEY, ZHNZ VX UVIXES 2R3 20 b E T, M @dsHME» A Y
I, FHUMEIIRHTCH oV HEMTH o2V LET, ZMHEE I MERYAA MVEOFIZHY, IA A
DOERA YV R TEBINTVWDIEDTY, IAA MY ZHEZIE M % F> TODGEITIFERIRGEIE =R
7BTCY, ZIHE MAEDT 5% K> TV EHEIZIEMKILTT,

VA ANV, TOVAA Y AHAREENT OB HRER R RS R MBIGR I SN E T, BRI
VA ARV D SRID HBETHMINET, X il Y HOBMIEMB/RAICE>THRED £¥, FHBRATRHE
A X BEEME & Y FEEUMEAR, b2 TR 9, HESRRTIE, REL/ELZRBELTHEY, SRID
A0 DLGEITIE. SHORALAMEN, MEROELRFHZRL £, Section 452U TTFIW,

IAABMYOWTIE, IAA NV EALTOTONT 4 TT, KA VML TIX0RT. 710044 731 ke, K
DIV RAFIE 2%t L2y a VIFEEOWRTORAME, LB £,

VA ABMVEIE empty 12782 223D F9, EiELIE EVNFRIA AN DGEIXTEHSEZ R > TWaRWE
WHOEBRT, 2L Y a vy TREZEZFEFS>STVARVEWVWSEKRTT,

VA A NVEOEELR 08T 1 13HPH (extent) /213 NV VT 1 7Ry 7 A (bounding box) T3, OGC
ETINTIET U ANO—7 (envelope) L IEENTWET, Zhud, IAA N OME=EEFHT 2 Kot F721% 3 KT
DERY I ATE, VA AN ORREZEMHNOHHEZRIT D200, £/, Z2OVF AN OHEREKREF Y
I§27200D, HRORNEAIETT,



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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VA ARNYETIVTIE, Section 5.1.1LITRINT WA@Y, MAROVEMBEGBZIMETEIZENTEET, Ih
XS 272002, WER (interior). 15 (boundary). #Mi (exterior) DRE&N, VA A M) XA THIZE
HEINET, UAABMVIZINEROIVKIZEALU TWT, HIZERZ2E>THET, BROWTIEIA AN OIRIT L
D 1/NX<ARY ET,

OGC VA A MV ETIVIE, IUARA M) ZA THICELMHRAINERINTOET, TNHDOHANZE T, IAR
M UESBRERZRLZRTESICRY ET (L ZE ABICREZRKOR) TVEBETI T IAARY
PICIERETH Y, Lo THRIEL U ET), PostGIS IEARERTYA A MV EEIMN, HETLIENTEET, Z
NIZE-T, BEROHGEBETEISILIZAY £, Section 4.4%2 S U T FI,

4.1.1.1 KA > bk (Point)

Ao Y ME, EEEEAO DO EERBTS 0 WY A A MY T,

POINT (1 2)
POINT Z (1 2 3)
POINT ZM (1 2 3 4)

4.1.1.2 4 YR N!) 7 (LineString)

FA VAN VIR S —HOMD TR ING 1 IRITGDT A VT, MANETNTN 2 KTERMNIT SN,
B BRI DFEFUSIRDFRIT DI Z R L £9, OGC ZULTA VA MY Y IIZIE, 0 £/21E 2 BLEDOKRA Vb
MNHY) ET, /272U PostGIS IZF7A VAN VI D—DDKRA Y v 2HARLET, A VANV TIE, HEHEY
OAT2HE0HY £4 (AERE), BEEKEENRAUBEITIETA VAN VBB AZZ IR £9, H
ARALRNGEIZE. T4 VAN VTIREMTT,

LINESTRING (1 2, 3 4, 5 6)

4.1.1.3 ')=7Y v 7 (LinearRing)

V=7 VY ZEHLTHT, 2OBMRT A VA VI TY, i &uGIERE U TRTIERY FRAL, 1V
FHOARALTIERY XA,

LINEARRING (06 0 0, 400, 440, 040, 000)

4.1.1.4 K'Y I (Polygon)

AV TV 2 OGRS TS, —D2DIMUDESR (%) & 0 ML EDOHDEEFR (X)) L TRYIGNTWEY, TH
TNOBEFRIZY =7 1) v I TT,

POLYGON ((0 0 0,400,440,040,000),(110,210,220,120,110))

4.1.1.5 <ILFRA v~ (MultiPoint)

YNFRA Y NIRA hDALVrYa v T,
MULTIPOINT ( (0 @), (1 2) )
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4.1.1.6 <IFZ4A4 RN Y (MultiLineString)

INFIALVARNIVTETIAVARNI Y TDaL 7Y arTd, KREENFALTHWIEESICIE. TOINLFIA
VANY VT UTHET,

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

4.1.1.7 <) FRY IT> (MultiPolygon)

TIFRY TNIHEIZA—NTY TEEEE LTV ARAWRY IYoaL 2y ay s, AL 2y ayNoR) I
VOEMIZERBONRAT Y N TOAFBETT,

MULTIPOLYGON (((1 5, 55, 51, 11, 15)), ((65, 91, 61, 65)))

4.1.1.8 A X MYl U3 (GeometryCollection)

VAAMV ALV aVIE, VAAMIDORE (BE) DALY a3y T,
GEOMETRYCOLLECTION ( POINT(2 3), LINESTRING(2 3, 3 4))

4.1.1.9 %HE{AY—7 = X (PolyhedralSurface)

MBI —7 A, RNy FELRTY VAT IHOBETS 2L 7Y a v TY, N0/ FIZFH
RYIVTY, RY IV ZEEZFEOHAIE, =72 A3 WMt RY £9,

POLYHEDRALSURFACE Z (
((0006,001, 011,010, 0020)),
((000O,010,110, 100, 000)),
((6006,100,101, 001, 0020)),
(110,111,101, 100, 110)),
(010,011,111, 110, 010)),
(661,101, 111,011, 001)))

4.1.1.10 = (Triangle)

SABIEE OO R DIEHMIERTEREINDGEY TV TY, ZAFITKY TV TTDOT, MODOEETHEI N,
—DH&WOHIZFRUTY,

TRIANGLE ((0 0, 0 9, 9 0, 0 0))

4.1.1.11 TIN

TIN (ITriangulated Irregular Network% £ 45, A=y LAV =fMEOIL 7Y 3V TT,
TINZ ( ((0O00O0, 001, 010,000)), ((6006, 010,110, 0600)) )



https://en.wikipedia.org/wiki/Triangulated_irregular_network
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4.1.2 SQL/MM Part 3 - fhi#g

ISO/IEC 13249-3 SQL Multimedia - SpatialfZ#E (SQL/MM) (£, OGC SFA ##55R L T, #ifgI A A M) 24
LY T A TEEHLTOET, SQL/MM X 1 7% XYM, XYZ, XYZM (236 L £9,

N;‘t“! Note
SQL-MM ZETOLTOEH/ NI ABOLLERTIE, FIEDADHRENHY £9, IREL 1E-8 T,

4.1.2.1 m#RR K'Y > ¥ (CircularStringCircularString)

HiAR A NV > Jik, BEARWBHIRZ 1 7 TT, MEOMHAED TV A N VTIZHMTHET, B—D MRS &,
i, (1 BHE 3FBH), MOMOED=Z2DO/HTEEINE T, BAUZHEZHEETHITIE, FBSERKR TR
ZHEUCICU, FEAZ TR (FEROHUL) (CE X £9, @3 2 M TIk, 5T RO/ & RO FIRD ik & A3
FAUTY, EoCTHfARN) V273 1 L EOFHBMEORAL Y NeoZ Lok £,

CIRCULARSTRING(® 0, 1 1, 1 0)

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

4.1.2.2 #EAHIR (CompoundCurve)

o, iERECERREOR G250 I8N TIZE—DEGLZHETT, 202 ik, BEIh-%
BEFOILIINMAT, ETCOBEZEDORBDORA Y MIROBZDBRHIDRA ¥ N TRITNERSLBRWT & % Zk
bi—é_o

COMPOUNDCURVE( CIRCULARSTRING(® 6, 1 1, 10),(1 0, 0 1))

4.1.2.3 Hhfg7K Y T (CurvePolygon)

AR ) Tk AMUDERAO & DT 0 AEORMPD ) > 79 2 midA Y TP THET, ENK AY TV
DYV ITETAVARN) YT TERHRAE) T2 V7 IEHhREA N Y T E 23 EHEA RN VI THDMTT,

PostGIS 1.4 75, PostGIS THi##HR ) IV THAEHMREZ Y K- N2 L5 R) £U 7~

CURVEPOLYGON (
CIRCULARSTRING(O 0, 4 0, 4 4, 0 4, 0 0),
(r1, 33,31, 11))

#il: CIRCULARSTRING & LINESTRING 75 7% % COMPOUNDCURVE TE#H I NSz ib, CIRCU-
LARSTRING TE# I 15X %> CURVEPOLYGON

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 <I/LFH#R (Multicurve)

SOVFRifRIRHERo AL 7Y ay T, SAVARNI VY, A RNY VT, AR ED I N TEIET,
MULTICURVE( (© ©, 5 5), CIRCULARSTRING(4 0, 4 4, 8 4))



https://www.iso.org/obp/ui/#iso:std:iso-iec:13249:-3:ed-5:v1:en
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4.1.2.5 <ILFH—7 X (MultiSurface)
SNWVFH =T 2 A3 —T7 2203V 2>aryTd, =72 A R RV IV E-3hER) Iy e sk
WTEFET,

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 & WKB

OGC SFA fE#ETld, YA A MVEZNMTHHATE2OORE L LT oOEEEXINERZINTVET,
Well-Known Text (WKT) & Well-Known Binary (WKB) T3, WKT ¥ WKB i&fi &£ Z2DA 7V xr %
EHT DR T BEIZET2EREZATVET,

Well-Known Text (WKT) TZE[H 7 — &% ORFHEN 2 XFR BN AHETY, EfA 7Y =2 b WKT RELDOHFI% X
T ET,

+ POINT(O 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))

« 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 0,4 4,0 4,0 0),(1 1,2 1,2 2,1 2,1 1)), ((-1 -1,-1 -2,-2 -2,-2 -1,-1 -1)))
* GEOMETRYCOLLECTION(POINT(2 3),LINESTRING(2 3,3 4))

* GEOMETRYCOLLECTION EMPTY

WKT D AHSIZBEEST AsTexte ST GeomFromTextiZ &> TREINE T,

text WKT
geometry

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

BlZ1E, WKT & SRID 6 DZEMA TV =7 OEREFHFAD AT — M AV MIIRODEY TY,

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

!

Well-Known Binary (WKB) &, ZE[]7— X2 D/NA F VU F—& (N1 Nll) T, BHEATRENDIEERRIITY, 24
M4 7Yx2 b WKB BEHZRIZEITET,
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* WKT: POINT(1 1)
WKB: 0101000000000000000000F03F000000000000F03

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

WKB D A 113 EE$ST AsBinary & ST GeomFromWKBM I NTWET, RO XS ITHNE T,

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

e 21X, WKB 62 MA 7Y =7 MO, FIAIRIROESIZLET,

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

4.2 VFAN)T—H54T

PostGIS (&, geometry &5 PostgreSQI 7 — &% E# L T, OGC Simple Features model %% L T\
¥9, INT, AMAZA 73— R (GeometryType & ST GeometryTypeZi) TETODIAAN) DY THA T
ERELUEYT, 2K, WTLBTERINEZT—TIVDIFE LT, EE2 €T V7452 LhalfEe
7Y ET,

geometry 7 —XAUIFEBRTY, YA A NVEICHETIEBMNO2TIIT 7R ATE L 2E KU ET, BT
iof\Vﬁ%%Uﬁjylﬁbwiﬁ\%T@W%74“WFA®77ﬂXZE%\%b“yﬁ%FUWGJ%
MWHBETT, PostGIS &, OGC Simple feature access - Part 2: SQL option (SFS) Lk TEZEINT VS 2
TORIZ, MOLHOBEKE HHLETHIGEL TWET, BDEL% %Ik Chapter 72 ZE F I\,

s Note
Nt  PostGIS I, ZZRIRIERIC T Y 7 4 9 R"ST " %=fF13 T, SFARREICRE > TWE T, INnld, "Spatial and
Temporal (ZEEERE)” 2R L TWE T, ZEEORFBEOBRITEFLEZARELTVWEREA, TOKDY
IC"Spatial Type (4 1 7)" EMBIRTEZET,

SFA fE¥e |, =47z Hi”L“’F"flﬁH@ﬁu”k/”J'J% (SRID) 25L& HBELTWE T, SRID i, ATV
IR T —BR—=AZFHATEZOIZERUAZRFIZROONET (T 7ANDPE LT O IZRZIZNEHNERA),
ST SRID & Section 4.5% Z%& R X\,

IFHARNYDI T ZRERENZT S -0, PostGIS Tldkkx BRFEFHOEM A VT 7 AZEHZ L TVET, FMIZo
WTIE Section 4.9% Section 5.2% ZE F X\,

4.2.1 PostGIS EWKB & EWKT

OGC SFA fkkiZ, £ 2T AA RV DOARIIKIELE U=, /20 ABHEBIZYA A NY O SRID IXHD A
NTVWFEFEHA, OGC SFA £ 1.2.1 (ISO 19125 FE#EIZ#EHL) TlX 3 kot (XYZ) & M i (XYM & XYZM)
JEREIZ 5T 5 & DR £ UAD, SIRD EOE Y SAMRIIMKRITON TV ER A,

ZNEDHIRD -, PostGIS TIFIEERRXTHD EWKB & EWKT 2EH U E L7, 3t (XYZ, XYM) & 4
RIG (XYZN) BRI G U, SRID fE#HZHVADE IS LE LA, TRTOIVAA N EHREED/-DT,
PostGIS 17 EWKB Z#&fHEXR (DUMP 77 1 L5) L LTz k5128 U A,

PostGIS ¥— A A TV vD TH ) = ANEFKR] O~dIZ EWKB ¥ EWKT % {#iVWx4., AHTIE N(F

VF—=2DN ) =hNVEERIEZ EWKB, 7+ AN T —&IZD\WTIE EWKB » EWKT 27 ironEzd, =
Az kY, HEXEWKB Z7-1& EWKT OF F A M 51 :geometry 2L TF ¥ A M 2470, YA A NVHE



https://portal.ogc.org/files/?artifact_id=25354
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MERTEDEDICRY EU, AT N FVDRH ) =7V EEAE EWKB T, 7% X hid HEXEWKB
(HEX T a—R2JEiL /7~ EWKB) T9Y,

EZIE ZOF#HEITIE EWKT 7 ¥ A MEPSDF ¥ AR TYAA MY 24 LT, HEXWKB O/ =7
NZAN -V | BVt WA R AT S I

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

01010000200400000000000000000000000000000000000000
PostGIS EWKT #i/3i& OGC WKT & iXDi@ V) fHiEmAdH Y £,

e XYZ VA AN T Z EMiTHEBINET,
OGC: POINT Z (1 2 3)
EWKT: POINT (1 2 3)

e ME%2ETL XYM VA AN
OGC: POINTM (1 2 3)
EWKT: POINTM (1 2 3)

o 4 YoTY A AN T ZM EfiiT % B
OGC: POINTZM (1 2 3 4)
EWKT: POINT (1 2 3 4)

EWKT I&, XD & 512 OGC/ISO HAXRTHAEL 5 2 BRI L AEEGZEEEL T ET,

e POINTZM (11)
* POINTZM (11 1)
*« POINT(1111)

> Caution

| 1 * PostGIS DILRER X OGC EXDLAEBRTHY., £ TOFEYA OGC WKB/WKT (&% %A EWK-
B/EWKT THHY EF, LH L. OGC »' PostGIS DEFZREFERT 2 HETEXAIRLABAICIE, F
KNICEXALTRITIARUL DY ET, BAIC, TOEBRMIC*FEIRITIIHY THA *

Z8MiA 7Y =2 h® EWKT 7 ¥ 2 M RELDH:

* POINT(0 0 0) -- XYZ

* SRID=32632;POINT(0 0) -- SRID f} & XY

 POINTM(O 0 0) -- XYM

* POINT(0 0 0 0) -- XYZM

* SRID=4326; MULTIPOINTM(0 0 0,1 2 1) -- SRID {} & XYM

* MULTILINESTRING((000,110,121),(231,321,541))

* POLYGON((000,400,440040000)(110,210,220,120,110))

* MULTIPOLYGON(((000,400,440,040000),(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))
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MULTICURVE( (0 0, 5 5), CIRCULARSTRING(4 0,4 4, 8 4) )

POLYHEDRALSURFACE(((000,001,011,010,000)),((000,010,1
0,100,101,001,000)),((110,111,101,100,110)),((010,01
((001,101,111,011,001)))

TRIANGLE ((0 0,010,100, 00))
TIN(((000,001,010,000)),((000,010,110,000)))

0,100,000)), (00

]-l
1,111,110,010)),

L]

INEDEXZMD AL DIFIROBEEE > L ARTT,

bytea EWKB = ST AsEWKB(geometry);
text EWKT = ST _AsEWKT (geometry);
geometry ST _GeomFromEWKB (bytea EWKB) ;
geometry ST _GeomFromEWKT (text EWKT);

72X 21X, EWKT %{#>T PostGIS OZEMA 7Y =7 N EERLIFFAT D AT — M AV MIRDEY TT,

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

4.3 PHTZT4T—H9IA4T

geography 7 —4& %1 72 & > THEfEEE ("geographic”, “geodetic”, “lat/lon”, “lon/lat” & &) LdZEfEit
WIRBNI A A 74 IR TE 9, HMEESRIEAE () BA TRE I NS IKMHBEERTY,

PostGIS Y7 A NV BIOEMEIZEH T, Vi Ed 2 mEOREREIZERTT, YA A MVIZET 25 (.
HHEE, BX, A VA 7Ya V) dEHBRZ NVET AN M ERZHE>TEHEL TWET, TN TEEIMHEIC
BV EIFHEEES MY FH, MEROKREDO LI2HDF—RIZOWTIEIAREMEIZRY £5,

PostGIS VAV 57 4 2 \\WH F—ZBIIBREE TIWVIZEDONTWE T, BRI LD 2 AOBREREITZAHOIMIZH
FOET, VATT 70 OB (M. FEE. BEX. 182y a V%) 1 3ERE Loz divE 4, BR o fR
DR E ZRBIZANDDT, LD IFEHRERENIELNE T,

HM L R PIE I VEMIIRD D, IA TSI 7 HMTEBINAZEBIEIIAA NV TEZBINAERLD L
ML EYD) T, BFEPREDIZONTH LTI I ZLANEMINT, VAT5 71 OBEENL AL TV E7,
AL UC, YARARNVEIEIH TS5 T ¢ Bl O EZMNAEETT,

VATI T4 BIE VAANVEIOD &S IZ, EESERHI T (SRID) 24 U TSR LBEMITONET,
spatial ref sys T— 7N TEHINT VD H 5D HFRZEM SR (REMEEZ>) »MHix 7 (PostGIS
2.2 FVFEITIEI AT T 7 ¢ BIX WGS 84 HiHERE R (SRID:4326) (2D AR L TWE L /2), Section 4.5.212
FOTWa@EY), MEOERZKRRZEBNTLSEIEETETET,

FHHIBE%L (1 ST Distance.ST Length.ST Perimeter,ST Area) {Z& > TEIND DD H AL L ST DWithind
FIETHEZOND IR E O, EHSBRADHEAMIE, A—MLVTT,

4.3.1 VAT T4 T =TI DERK

VAT ST 4T —REWKMNT DT — 7% SQL A7 — h A NCREATE TABLEIZ geography D Ah 5 L%
MIF2ZETHERTDIZENTEET, 2IET71 VAN V7% WGS84 Hif if2ia (SRID 4326) TRFT %
VAT I T 4T L%FfFOT—T NV EERTIHZIRIZELUET,

CREATE TABLE global points (

id SERIAL PRIMARY KEY,

name VARCHAR(64),

location geography(POINT,4326)
);



https://www.postgresql.org/docs/current/sql-createtable.html
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ZODEREOREBMFIINRT YA ST T ¢ M

o ZEHOBEHiFIX. HITLANTHINDILROME R R 2 HH U E 9, HIZK > TEMRIE POINT,
LINESTRING, POLYGON, MULTIPOINT, MULTILINESTRING, MULTIPOLYGON, GEOMETRYCOL-
LECTION MW #TY, VAT T 7 4 RIS =M, ZHET —7 = AITHIEL T EE A, BEMi7I2%
Eall Z, M, ZM 240133 2 & T, BERGTOHFNIHIG LU TWEY, & ZIE, 'LINESTRINGM' 1&, 3 it
T3HHOHIEIM THDI7A VAN) VI DAEHLUET, HERKIZPOINTZM' T 4 it (XYZM) 7 —4X
MROLNET,

 SRID {&fifi 1137 2% (SRID) 2 REDBUEIZ 22 L5 HIHIL £9., AL 2HEI2IE, 77 4V Mk 4326
(WGS84 B pfER) &Y, B TOFRIE WGS84 2o/ &DIZRY £,

XTSI AR AR DIDT—TIVDOEROHZRIZEITET,

SRID 35 7 # )V b 4326 (WGS84 REMEE) THD 2RI Y N IAT T 7 1 2 F>F7—TIVDAERK:
CREATE TABLE ptgeogwgs(gid serial PRIMARY KEY, geog geography(POINT) );

» NADS83 fEE/MRED 2 IRuBA ¥ NIA T T T« DT — T IVDHER:
CREATE TABLE ptgeognad83(gid serial PRIMARY KEY, geog geography(POINT,4269) );

e SRID % 4326 THHR U7 3T XYZ) KAV NIAT T T 14 2F>F7—TIVDHER:
CREATE TABLE ptzgeogwgs84(gid serial PRIMARY KEY, geog geography(POINTZ,4326) );

* SRID W77 ANV KD 4326 TH2 2RILTIAVANI U ITIFT 5T 4 % K27 —TIVDHERK:
CREATE TABLE 1lgeog(gid serial PRIMARY KEY, geog geography(LINESTRING) );

« SRID »'7 4326 (NAD 1927 RE/MGE) THD 2 XA IV I AT 57 1 2 FD57— T IV DER:
CREATE TABLE lgeognad27(gid serial PRIMARY KEY, geog geography(POLYGON,4267) );

VAT 7477 Alk geography columns ¥ A5 AE a—IZ&HINE T, geography columns B2 —iZ
TV EHRUTT— 7V ERDICE, IROBYIZUET,

SELECT * FROM geography columns;

A VTV I RAZIAA NI AT LERU LD ICHEEL £9. PostGIS I&, AT ABMNIA TS5 714 ThHdLil
HUZD 2T, IAA NS @HEOFEAA Ty 7 ATERL, KEEZKIZUZET 81 YTy 7 A% ERL
i—é’-o

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

4.3.2 VAT T4 T7—TILDFEH

IAANY EEIUFETYA TS T4 7 —TNIT—22FHATEET, YA ANMN)TF—&IL, SRID 4326 D
EIZlE, VAT T T 48 ﬁﬁ#vxh*hiﬁoEWKrtEWKE%K VXTI 7 48R IEETD-DITHEDS
ZEMTEET,

-- 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)');
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spatial ref sys 57— 7)LIZHh 2P (REMEE) 2HRIE. VAT I 74D SRID & UTHRETD LN TE
F9, JEHBEEERZMH S L TR EL X T,

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

0101000020AD10000000000CCEOOCO5ECOOO00000000004140

-- 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.

7 L) EEHABIEIE A — MVEAL 2 ) £, TDOMEE ST A=K IZA— M)V (HEOGEIFFETA— ML) B
fLe ) £9,

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

V7 Mrbay RUAD (LINESTRING(-122.33 47.606, 0.0 51.5)) Kk & 17 <HizEfn L 1 v &2
(POINT(-21.96 64.15)) IZENZITEDKNEFHEATEII LT, IAT I T4 DN RIENTEET (gD
BEZIN

VAT T748IE, LA F Y2 YT M-y R UEOKMBUEE S ORI OWT, BRiE ET 122.235 km
EWVWDARY DR ZFREL ET,
-- 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

VA A RNYITE, SEFROMRMNK ETRT, A3y 2y T Mb—D0Y RVBOERRE DT AV NG
BIN, BRADHY) FHA, SIEGEROAKEH LOBAMIE TE] TITH, fHORYOMEZITINUDEDTIEA
<. TEE] LRI L BB RIERKETT,
-- Distance calculation using GEOMETRY
SELECT ST Distance('LINESTRING(-122.33 47.606, 0.0 51.5)'::geometry, 'POINT(-21.96 64.15) <«
'::geometry);
st _distance

13.342271221453624

4.3.3 VA TS T4 BEGERATANER

IATITT74RUZE > T, MERERETT — X E2KTEL IR LN, IYATIFI T4 TERINTY
LR, IARA RV LV ADRVDE, EFIZ CPU RHEP»NE, LD EIANEMICZ>THET,

BIRU 7282, iR 2N RN e 2, IAANVBUZUTHHAT O RMBLEIARETT, HfHTHT—4
IFHUER AR KBED, Dy BaiRD?



http://gc.kls2.com/cgi-bin/gc?PATH=SEA-LHR
http://gc.kls2.com/cgi-bin/gc?PATH=SEA-LHR
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o TAMWNIVWZYTHNIZEIE245, BUIBKEZERLUTIAAN) 265D, MERTEHERTE
&Y RWHIETY,

o T ADHERRIKPKIER S, VA5 7 4 TRIGEOMPVEEZ RICETICY AT AR METEZTL LS,
RIE[GED T — A ERIFELT, YAV T 74 CEEINABRHNET,

o BMIREHMAL THAST, ZHUALSERLT, o, /7]”77741@5K%B’5§5(7)‘Bﬁb7h'€b\5 ezl

ANDDRE, VAT T 71 %o ANHETY, BMIZT— X2 REMETO—RLT, ZIMNHHEDTT
T,

“/71'&-374 f\_’_\\/j—)( ]\I) Fﬁ@']j‘/j_‘ ]\’{kfﬂwﬂﬂf Ob\fisectlon 13. 117&vﬁk~FJ(b\ /71_737455§&0)
) A b 2 32 DWW TId Section 13.4% JEF X1,

4.3.4 PHTST741ICETEIRERLSHIER

1. BREAIFFAHEHEFARDO S S TEHETLZDTU & H2?

F7 4 )V N Tl éf@EE‘FS&tﬁﬁéwéir%”_cilﬁliﬂﬁﬂwﬂﬂ\i@“ BATY) 7 TOFEER E RIFR
B MU P TOMREHEBE LT RIV, KIATY) 7TOEEIE. REEMHAEAGEZ. 2 PmEToy
DHEAIVEBENE R T, 2TOVAT T 710 BB, BEDERE/NT A—X % FALSE’ 1233
tﬁﬁ%ﬁotﬁﬁ%ﬁﬁtw5ﬁfvayﬁ%0i?o:mm\%ﬂyﬁ%%Uﬁ#ﬁK$MT%é%A
WEHEZ#H LS T5720DEDTT,

2. HNZEEERHIZE L TIRE S BTV ET,?

ETOFRICHNEERRCBOBENH ) A, EEIIER RE/ME) THHOT, HNLERE 702§
SIIRIE. SHEOBANSIE, DD LEDY HY ZHA,

3. MM TELHREEWVINIE S D) £9 2

KEDIR%E 2 D THfseik] EUTHHALTWET, FED 2 sk, EBRIZIE 2 ARIZDOBRNR>TWT, ¥
HE5DHMIZTLSIHEIFEL £9, PostGIS DETHDI— Rix, KEI—AD2 I—ADSH * N * 5T
ODEMOTVWDERELTHET, FEEL LT, 180 EL LD ZFHOIBRIZTEL K EFIMEINE A,

4. ZEI—Dw/APOYT V0 2K EBHFHOHME I L TEENDTEn?

RV IVNEATERIKRIONSTY, ZDO0HENS, KIATY TIFENTY, —2ik, N UXYKR
VI ANKINZD, E@J:D&ﬁil)’a’:ib‘ti‘f% AYTVIANT 4 —F ¥ —%52ik> T DMHEMIC
HB7OTT, 5 —DiF HABEMPEKRT, 7 A (FElE. af) BTk, Aa<es 1H, @EIENN
X 5 —FHD7 1 — 9"%’ DTEREN) [, THA % HEr U 242 ?Z’Li&b&lb\t&)'@’d‘o VAARNYTIE, KX
BRIV EFSTWDIINEE /NI RH|PHO 7 T LT3 DR, IA AN F—2ERE/NIC TFEE
BAb) UEF, ZHIZEYD, A VTV IZARMERCA TV 27 hO—EFCEDLED LS RY, £/
TUNEICA TV MREEF SRD 2R X582 BB NE 5122 £9, ST Subdivide® 2L T
TXW, =0y e kE —=DDR) TVIZ*ENTIZ *NHL\0oT, ¥ ZH5FTRI* 205 DIFT
Eh £EA,

4.4 T A NVIREE

PostGIS & Open Geospatial Consortium (OGC) @ Simple Feature Specification J’*%bfl«\ 9, Z
DIEHRETIE, BRI A AN EZYBRIAAN)OMENERZINTVET, ZNH5DEHIZEL > T, Simple
Feature OV A4 A MY ETIUN—EMNRH > T, P OUHRELR 5L T Wﬁ7zzﬁb%£ﬁﬁé YTE. AR
K238 % B £ 3 (OGC Simple Feature ¥ SQL/MM X IZHB W Tk, H#iM: & Z 4 IZOVWTHUERETT),
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4.4.1 BEIAXKNY

BRI AANDIE, HORERHOEME Vo 2B RRMAE EORS V N2 RKA2R2WY A A RNYTY,
POINT Z O IRGVAA NV AT =7 M U THIZHEMTY,
MULTIPOINT &, {ERED =D DEFEME (POINT) 23[E U TR WAL BT,

LINESTRING (&, HIUARA > & “EHEE L ZWE DM TY, BMR T A VA MY V7 Ol A E — D& 1T
. BLTwa e, RY V7N E T,

(a) & (c) \Fifti7 LINESTRING T9, (b) & (d) IFHAMTIEHY XA, (¢) IFHUZEY ¥V 7T,

(a) (b)

(c) )

MULTILINESTRING &, EENXLTHMT, D, RTOEKZFELOA VAL I Y a VRNEZOER ETOAHE
THHLAITIE. BT,
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(e) & (f) \F#F7Z MULTILINESTRING T, (g) I3HMTIEHY XA,

(e) (67

POLYGON Z##J2 ) ¥ I MBI NG DT, FYBR) TV VA A NDIIEIZEMTT,
VA N MEHNE S 2R TIZIEST IsSimplef#z 0 Ed, ROLSIZLET,

SELECT
ST IsSimple('LINESTRING(O O, 100 100)') AS straight,

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

straight | crossing
__________ boooooooooo

t | f

(9

— )12 PostGIS BABUIRI T A A MY OBHMEZ RO TWER A, BHMEIZEICTAAN) OZYMEZER
OO UTHOONET, EMT—XET NI >TREFL LTI DY T (L2 M
Y MU =23 UIELIEI7BAZRBOERA), YIVFRA Y MEREI A A M VIEST UnaryUnion# {fi > TH#

MIZTXET,

4.4.2 ZHRIF AN

VARA MY DZYVEITEIZ 2 RGETY A A MY (POLYGON & MULTIPOLYGON) (i X vEd, ZXMMEEARY TV

VAN PP E PHECETIUETEDHANIC L > TERINE T,
POLYGON (ZIRD M TIEZY TY,

1. RV IVERY V7 Ml v 7RO ¥ 7)) SEHT (REE HOEME L THWARY) THD I L,

ZAUZE DR TV3UIWE, b, fERER O ZEATEI R A £9, ZHd,

Y TVDRESMUD Y

Y70 (bW S ”inverted hole” (%)) TH& L., WHIDY) v 7 ULTREINZTFNESBRNT

EERERUET,
BRO)VIIMRI7OALBN &

WEIY > 735D VT RIZH B 2k

AR

A)

BRI ATEMUZEUTEESL LTEMTZZE (BLEIZHoTIEAYD FHA)

) IVHAIFBEMICERINTHD 2L (VY 73R TV 2EBIIHET D L5 ICHEMUTIERY £8
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(h) & (i) 3247 POLYGON TY, (j-m) ZARIETT, () 13%47% MULTIPOLYGON & U TR I EMNT
TET.

(h) @@ G

(k) () (m)

MULTIPOLYGON I&iRD &M TIEZ Y T,

1. B#E L7435 POLYGON "ZYTHsBZ &
2. WEBA =N T LR (NERENAL v E2E 7 NUARW) 2k
3. BWERLOHEMMBE T THD FRZH->TEML Z20») Z &

(n) 13247 MULTIPOLYGON T9, (0) & (p) \FAIETT,
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(n) (o) (p)

INHOBANTZYZARY TV I A ANV BHEMTHE ZLERLTVET,

YA A RNDIZDWTIE, LINESTRING AR EEZD2DORA VY heHEbL, EXN0 TRV (DR EEZDOD
BRDZPAYVIERDODIL LML), WD ORHE—DZYHEHAITY, FMTRN (BARENDH D) 71 VIdZ
YT,
SELECT

ST IsValid('LINESTRING(G O, 1 1)') AS len_nonzero,

ST IsValid('LINESTRING(® 0, 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 & MULTIPOINT (&2 M2 K> TWEEA,

4.4.3 ZHHOEHE

PostGIS IZZ YRV AR MV ERELRIAA RIS, BEREBMETEIET, TDLO, FERIVA AN 2R
U, 79 7%, FTEETZZENTEEY, OGC ZHMHAARDZHA (RIV0DTA VA MY VI
REREORY TVE) SVEHERTHEZLEHY FT,

PostGIS Meft 4 BN % <&, S5IBIAA M) DBZYTHD EDREICE>TVET, 2L XX A)ITVD
AEIZRB DR TVOHMZFREL TEEERH ) FEA L, BMTRVEFTENSR) TV E2RETLE0E
B®RBRHY) XA, ZYUBIAAN)ANERKETD LT, PAOYRIZIELWIZ L 2R T D2HBENRLRD
DT, BEPLVRRAZHETDLZENTEIEST WIS LT, BRI 0DIA YV ERERL A TUIE— I
EUSHDEDONET), /. FLA LD PostGIS BI#UL, AT AA NI PZYBIGEITIE, ZYBRVA A B
Dz AEM LU 9, Zuld D, PostGIS Bz Za I E o ET,

PostGIS Bz IFR e SIZPHLAVWT I —Aw ¥ —Y ("GEOS Intersection() threw an error!” %) (Z##
T55E121F. FTEROSEDPZYNE D0 EHERLET, ZUTRVAEDL, RIZRTHEOWTINI LD,
IR DT — R DZ 4 MEDEZRZ Mat U T R X0,

B Note
Note AR YBRAANTIS—42RET BIFEICIE, PostGIS FLIIFEALTWESA TS D—o0DHICT
S—hHBOEHFKETEHZIENLHY FTH, TOEIE PostGIS AT ¥ MIFRE L TTFIL, PostGIS
BAHAZLYBRAIDNSTAERI A AN BRITIZFGEEEAKTT,
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VA RNYDZYN%E T ANTBIZIEST IsValidBgzdinvEd, ROLSIZLET,
SELECT ST IsValid('POLYGON ((20 180, 180 180, 180 20, 20 20, 20 180))');

VAA N OREWDOVEE & ALEIZET 2 EHIZST IsValidDetail TR LN E Y, ROLSIZLET,

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

valid | reason | location

f | Self-intersection | POINT(91.51162790697674 141.56976744186045)

RIEBYAAN) ZHBMIZFTIET D Z ENEE LWL BRREAH Y £F, TOEEST MakeValid BB % v
F9 (ST MakeValid & RIEAR AN % 3R 2B TT),

MR YA A N) OREET A MIIEE KA CPU HRZ2ENE Z &R 5 20, T77]‘}l/]\'CCi\ IAARY OO
— RIEIZ PostGIS 13 Z Y MR EZ UEFA, T— XY —AMEHTEIRWES IR, Foy 7HllE2flioT, 5
— 7 T M IR S 2 t?b\ff—?i’d‘ wOES>IZUET,

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

4-5 ?EFE?%/E\@/\

Fﬁ//\”ﬂf (Spatial Reference System, SRS) (f“ *sﬁiﬁﬁ’@-’n’x Coordinate Reference System, CRS & & IFEIX
NEFT) I IAANYDPHIR EOMNEEZ EDEDICRHTEINEEH L TVET, SRS IIFRDEY) =fdH Y &
—d—o

* it (geodetic) ZEHZMRIE, HMRIZEENIGMN I 5N & MUEESR (R LHE) 20T,

o ¥5 (projected) ZEMZ IR, MR 2 SEHIIZT 2] OO FN R AR Z A NE9, HFifE m
., AL WO 2B R EEGHHIT S 2 E B RELALE R TY, ZOEERIET 7V MNEERTT DT, FAl
& ODOERT CREIERILE WA NEBINTVET, 4 OBRPEIERIL. € F o 7-HHEEHA GANE I A
—RVIRT 4 — ) 2V FET, REEERIK, EAZET TERI N RGP IZO D 72012, o %
BIFEL CTEHEWDVWI EIZES>TVWET,

» FF (local) FEfER X, HIEADZEBLR T AV NEREARTY, PostGIS Tl SRID % 0 IZH5E L £9,

FHAINTVWDZERESRRITIEZBOMESLED Y £3, —BRNEMSIR LM HFHAE 7 )V — 7 (European
Petroleum Survey Group) OEPSG database THEEH#EAINT W E T, FIEM:H ED7~O PostGIS (&% < D%
f5R) 1% SRID & IESIEEE % (> TEESARADEREZ ML £7,

VA MV, SRID i CLEMB R ICEHEA T 5N TWET, SRID EOEEIZIEST SRIDZ iV E 3, Vi A
MUY @ SRID OFEIZ iST_SetSRIDE@iL\i’é’ U A MY REEREKOFIC 31 SRID E5EZ6N55D0EHY
9 (ST PointX®ST MakeEnveloped), EWKTE XL SRID=n; ZH{j&E 35 Z & T SRID IZXnTX£7,

TODVA AN ZAHEY MBI (=N A BIE . BIRBIER &) DAY AR N VIE, FHUEBSRAT
»% (AU SRID Z£§2) ,[4\%733 Y &9, ST Transform*ST TransformPipeline% {5 Z & T, YA A KV
F—R % BRLDEMBRIEBTIET, FENOLRINDZTAAR)IZ, ANTYA AN LFEUEMSRRAIC
7Y ET,



https://en.wikipedia.org/wiki/Spatial_reference_system
http://www.epsg.org/
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4.5.1 SPATIAL_REF_SYS 7—7JL

PostGIS »M#ifi 4 % SPATIAL REF SYS 57— 7VIFFRIHWRER 2SR EH T D OGC ¥ERD T —Z X—2
T—TIVTYE, TOTFT—TIE, BMET SRID 2§ib, XFEHTEERDILBER > TWET,
spatial ref sys OEHRIZIXKDEY TT,
CREATE TABLE spatial ref sys (

srid INTEGER NOT NULL PRIMARY KEY,

auth name VARCHAR(256),

auth srid INTEGER,

srtext VARCHAR (2048) ,

proj4text VARCHAR(2048)
)

AT LIFIROEY T,

srid 7 —4& X—ZNDSpatial Reference System (SRS, Zfl&HR) TR I NS BHEI—RTT,

auth_name ZOZHRIIHAHINTVWEIEHEDOHFTE UK IFEEZTDELDTY, ~& 21X TEPSG] 1324 7R
auth_name T9,

auth_srid Z#fHIZH2 D ID & auth name IZ5[HINDHEBIC I >TRERINE T, Z T2 EPSG DEAIC
&, 2R EPSG 1— RTT,

srtext ZEfZEAD Well-Known 7F A MRETY, 722 21X, WKT SRS OFREIX, RO XD 124D £,

PROJCS[”NAD83 / UTM Zone 106N”,
GEOGCS["”NAD83"”,
DATUM[”North American Datum 1983",
SPHEROID["”GRS 1980"”,6378137,298.257222101]

]I

PRIMEM["”"Greenwich”,0],

UNIT["degree”,0.0174532925199433]
]I
PROJECTION["Transverse Mercator”],
PARAMETER[”latitude of origin”,0],
PARAMETER[”central meridian”,-123],
PARAMETER["”scale factor”,0.9996],
PARAMETER["”false easting”,500000],
PARAMETER["”false northing”,0],
UNIT["metre”, 1]

1

SRS WKT DFEHIZ D\ Tik, OGC fE#EDWell-known text representation of coordinate reference
systems%& ZE T I,

projdtext PostGIS | isfEZ BataE 2 #2592 72012 Projd 71 72 V) 2HOTWET, projdtext 17 A
&, KED SRID % /77 Projd BIEERXFHNAYD £9, ZEZAFXRDOEDITAEY £,

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

FEMIE R IC DO WTIXPRO] = 7Y A b & ZE R X\, spatial ref sys.sql 7 7 1 ViZik, £TOD
EPSG #IZDW T, srtext & projdtext DEHENHY £,

RELBCEMSRROERZ MM T AT IROWIKZIY) £,

» auth name & auth srid 2% % (NULL T#AW) HE121E,. ZHIZESWT PROJSRS iV F 9 (FF/ET
55E),

e srtext AHDLAICIE. WAL ZNEMHAL T SRS 4L £,
e projdtext 2H2LEITIE. WHEAR L INEZMHH LT SRS 24U £9,



http://en.wikipedia.org/wiki/SRID
http://docs.opengeospatial.org/is/12-063r5/12-063r5.html
http://docs.opengeospatial.org/is/12-063r5/12-063r5.html
https://proj.org/
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4.5.2 1—YERZ[SRR

PostGISspatial ref sys 77— 7 WICIFPROJEH 71 75V TR I ND K — MR 2 S AEF 3000
HULERHY £F, UL, TIENE L OBEERAH Y £3, EHSRRCET D2 HELREHRID D561,
SRS E#H% T —7IITEBIMTEX XY, PROJ ICHELWALHEDEMSBHREZTETLIZILETIET, FLAY
DOZEMSRRITHIRAREDTHY . HNOHPFAN CTHHAT L EITERZFF 2LV ARICERLUTIEI Y,

PostGIS D7 &Y MIASD TWARWEMSIRZ BT ZODHENES UL WER D http://spatialreference.org/iz
HYET,

— AT X NS RS IRR 12134326 - WGS 84 #EEHEEZ, 4269 - NAD 83 #2E4iHZ, 3395 - WGS 84 A
VAR, 2163 - KEF Y a7 k5 AR, 60 0 WGS84 UTM V—y2id ) £3, UTM V— Vi
FHINCBGE T AN, 6 F GRIE: RE) OO A% 73— 9 (RFEHMugIcfHd2 UTM V-V 2 RET B I
Ifutmzone PostGIS plpgsql helper functionz £ L T Z I W),

KEOMTIE, NEEHEHESER (A — MV EREXT7 0 — MEAD) Z2HHUET, ZOEBMSBERIEIMILIZ—D
MEDFELET, FEALEDA—NVEAOEDIEAT DY NMIFELETH, 74— NEMNOZEDOE DX
ESRI »MERK U 72 Didspatialreference.orgh 50— R§T 2 BB NH Y 7,

HIERADBIERATI Z B EHETDI N TEET, & 2 I1EMars 2000TT, DO KEDRERRIZIEFEE (A
MIADE) T H, geography BT, ETHL A— MVEMNTREI PIEHEIEMEZNETS IR TIET,

#2444 SRID & PROJ E# % ffi> TREHRD F > )b MEMFHEREEDMEH EERE 10— K9 4% RITR
L/i—é_o

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 ZEFT—TI

4.6.1 ZET—TIL %3

geometry Bl H 5 A% 13 72CREATE TABLE SQL AF— hAY hCYARA N F—R e {5527 — T V%
EHT5IENTEET, ROBITIE. BC-7 AL AR (SRID 3005) O 2 ¥t (XY) 71 VAR V%
RETDIIFAN) AT LT =TIV ERLET,

CREATE TABLE roads (

id SERIAL PRIMARY KEY,

name VARCHAR(64),

geom geometry(LINESTRING,3005)
);

geometry Bllx, ROD@EY ., —ODOEEREMEMiFICHIELTHET,

o XA TIBMFIEN T ALATHEINZHIRERTCOBEEZHNTLI2EDTT, MEIX, L TWEI A A B
1) %4+ 7 (POINT, LINESTRING, POLYGON, MULTIPOINT, MULTILINESTRING, MULTIPOLYGON,
GEOMETRYCOLLECTION %) & 62 THRETY, MK 1 TEhfi+ix, #BEdA Z, M, ZM 2410z 3 2
& CRERERTTOHFNIIG U £, #lZ1E, "LINESTRINGM #EffivTlx. 3k T3 HHNL M ik s
AVARNY) VT EFRHUET, FREIZ, 'POINTZM’ Tl 4 kot (XYZM) T—2 RO 5N ET,

» SRID &ffi 11375 [H 22D SRID K& DEMEIZHIFI L £9, BIBLAHSIZE 7740 ME0 &40 &
ER

VAT T T4 NI LEFEDT—TINDOERDHIZIRIZE T ET,



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/
https://www.postgresql.org/docs/current/sql-createtable.html
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e 7 7#)VN SRID THLEWBEEDI A AN 2 ET 27— T INVDA4AL:
CREATE TABLE geoms(gid serial PRIMARY KEY, geom geometry );

e 2 RIGAKRA Y NT SRID W7 7 4N s DT — T IVERL:
CREATE TABLE pts(gid serial PRIMARY KEY, geom geometry(POINT) );

e 3kt (XYZ) "1 > T SRID # 3005 O F— 7 IVIER:
CREATE TABLE pts(gid serial PRIMARY KEY, geom geometry(POINTZ,3005) );

o 4 ot (XYZM) 54 VANV V2T SRID 75 7 A4 )V b DF— T IAERK:
CREATE TABLE lines(gid serial PRIMARY KEY, geom geometry(LINESTRINGZM) );

e 2 RILARY T T SRID »% 4276 (NAD 1927 M R) D7 — 7 IVIERK:
CREATE TABLE polys(gid serial PRIMARY KEY, geom geometry(POLYGON,4267) );

—DODTFT—TNMW—DUEDIVARA NI NS L EZEEODILRNTEXEY, T—TIVEKEICEEST S, ALTER
TABLE SQL A5 —h AV b 2flio TEMTEZNTEHTIET, IRIZ3IWMTIA VAN) VT2 IBMNTE N
LEBIMT 6% R £,

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

4.6.2 GEOMETRY_COLUMNS £ 11—

OGC Simple Features Specification for SQL 1&. Y4 A M) 57— 7 )UiEi& % 5k 35 726>D GEOMETRY _COLUMNS
ARTF—=RFT—TIVEEHELTVET, PostGIS Tlk geometry columns &, T—XR—ADY AT AHARNO
TTF—=TNbEANBE 2 —TF, ZIE2T, ZHAZT—XERPIEIZHEECEINT NS T—TIPLE
a—YFFELRSARY T,

\d geometry columns

View "public.geometry columns”
Column | Type

I
+ +
f table catalog | character varying(256) |
f table schema | character varying(256) |
f table name | character varying(256) |
f geometry column | character varying(256) |
I I
I I
I I

coord dimension integer
srid integer
type character varying(30)

A7 NFIROD@EYD T,

f_table_catalog, f_table_schema, f_table name V74 A MU W T LZFF>TWSHIYT—T I D5%E4sE
&%, PostgreSQL (Zi&”catalog” DIEMA T LAWEND T, ZDHT LFEHDFFE T, "schema”
IZDW T PostgreSQL AF — #0MDNET (77 4V ME public T9),

f_geometry_column 7« —F ¥ —7—T7INADI AR ) I T LD,
coord_dimension 7 Z ADREEIRIG (2, 3, 4),

srid ZOF—7NDIVF AN OREERE UTHHAI NS BERZEMBIERAD ID TY, spatial ref sys 7
— 7V E BT 2% —T7 (Section 4.5.1 2 L TFI W),



https://www.postgresql.org/docs/current/sql-altertable.html
https://www.postgresql.org/docs/current/sql-altertable.html
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type ZEA 7Y =7 bR, 227 T Ak B—BUZHIR Y % (21d, POINT, LINESTRING, POLYGON, MUL-
TIPOINT, MULTILINESTRING MULTIPOLYGON, GEOMETRYCOLLECTION D5 5 DWW §ha%
72, XYM Tffi 5 54 121% LINESTRINGM, POLYGONM, MULTIPOINTM, MULTILINESTRINGM
MULTIPOLYGONM GEOMETRYCOLLECTIONM D5 L5 DWEFNNEHNE T, HHROMNEST D
aL 7Y avOBEIE"GEOMETRY” 28425 2 N TIET,

4.6.3 FETYVAAKNY HS L% geometry columns (CEERT 5

:mﬁ%%a@%%@m\Sm;E:—th74Vﬁ—b@:oﬁ%UiﬁoNw74yﬁ—b@%éuﬁ\ﬁ%

Wi % 5 2 % P, MIHHAEE%%ﬁ?é:tT\mmmmwﬁdmmw%—7»W@§ﬁ%ﬂlﬁélt
71J>’C5?i’9L Ca—0DH&I12ik, CASTHEZMALET, 77 LAMEEMFICED BT, AR X >
TIEULLS &R INDDT, ﬁ%ﬁﬁ%%f)‘ DEXA, YAANVIZEHAT2EMBEBEZR 2N -8, i
ERDZDT—TNDIFAN) AT LAERL EDITEHRINET,

-- 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;

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);
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FOVEIF Z I U2 FEERES G U TOE T, flfERICULAZYAA N AT ATEENIZE 2 —THbh
TWBEAIE, BEBMiTO XS IZIXEL < geometry columns IZE#HXNEHA, ROFITIE, BBHiT% M-
I LEHEEL, FRNCEDIS AT LDERL ZIT>TVET,

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 TIRZEZHITLUE T,
\d pois ny;

RUEH 1 L FIRNIC R DK DL TIRER S ZERIZES>TVWDIDNRZET,
Table "public.pois ny”

Column | Type | Modifiers

___________ e g
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)

geometry columns Tik, WAL EEL S EHRINTVET,

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

------------- T T ey S
pois ny | geom | 4326 | POINT
pois ny | geom 2160 | 2160 | POINT

LML, ROEDIZCa—%2EAS L LET,

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';

REMi 712 &% geom D2 —H T ARELSEBHRINETH, HIICEICEDRELSBHRINELTA,

f table name | f geometry column | srid | type
------------------ R T P
vw_pois ny parks | geom | 4326 | POINT
vw_pois ny parks | geom 2160 [ 0 | GEOMETRY

ZAvE, FERIIZ PostGIS DR TEEINDINE LNEEADN, 50L& ZAIE HIRICES<Ea—HNTL%E
USERIEDITIE, IROEIIZLET,
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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 T
vw_pois ny parks | geom | 4326 | POINT
vw_pois ny parks | geom 2160 | 2160 | POINT

4.7 ZEET—H0OO—R

T =TI EEHR LS, TNTGIS T—42TF—AR—=2Z7Y 70— RTHEEFMRTE I LIZHRY) £,
BifE, PostGIS/PostgreSQL T — & R—AIZF—R 20— R$25I121%, SQL AT—hAVMEMS, FhFv=x
—TI77ANDOA—=R[ZINE[MS, WD ZODHENRHY £7,

4.7.1 SQL ZzfE>TH—FT 3

22T — & % XFRE (WKT 5 WKB) IZA#1TE /25, SQL %45 DA PostGIS (27— & & £/-1 2 i fifj it
T9, SQLa2—F7«4 V574 ® psql Z2fHL T, SQL ® INSERT A7 —h AV FDTFFAI 77 AN ZO—R
45 &, 7—X&% PostGIS/PostgreSQL (Z—fH7tAAAT X £9,

FT—=RTwTa—R7 71 (7= zlEroads.sql) ZRD L SIZARZTL LD,

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 7 7 1 )V® PostgreSQL ~d 1 — Rl psql 2\ Ed, ROLHIZLET,
psql -d [database] -f roads.sql

4.7.2 x—TI77A40O0—5%FD

shp2pgsql 7 —& O —4&%, ESRI ¥ =— 77 71 )L % PostGIS/PostgreSQL 7 — & X— 22, YA AN £/
WIIAT T T4 L UTHAT 27200874 SQL AU 9, O—XIZiE, WIRTIAYVY RIS VT IV
EOoTERHIING, WS OLDFEE—RBHY F£9,
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T4 RNA—PA VR T =A% FDshp2pgsql-qui EHYV ET, IVVRIAVA—XDA TV avDIF
CAEPHEZET, ZhiE, A2 ) T MEINTOARWY 1 EEY OO— ROEEX, PostGIS HlbHE»AT— RT3
B, MPICHATEEY, PgAdminlll D75 74 9252 TEXET,

(cla|d|p) HEIZHHBK AR A TS 3 > TF,

S HLWT =TV E Y 2 =TT 7 ANNEDT—RDFHAAAREFTNET, INBTFT 74N ME—R
T9,

ca VI—T I 7 AN T —ER=AT—TIVIIT—REEMUET, HEO 77 AV 20— R$T52DIC
ZOFA TV avEMIGEIT. TIN50 77 IVERIUEMEREIU T — 282D 0ENRH D £,

d V=TI AN HBDT AR OT LT — TN EERTBHICT —AR—AT— IV 2HIBRL £
’d—o

-p 7 —7EKD SQL I— K2 EKT 22T, EROT—ZIZEML EFEA, ZOE-RIE T—7NW
e 77— 10— REZZERIF/ITIZWEEICHHALET,

-? NVTHIHE 2R U ET,

-D #1757 —&IZ PostgreSQL DX Y 7HERXZHVWET, ZDE— Rif-a, ¢, -d LAGLETHALET, 7
74V hD”insert” I2&% SQL EX&VEH, KERLO—RTEFEY, KEILTFT—XLY hTIEIHH%E
HLUTTIW,

-s [<FROM_SRID>:]<SRID> 5% L /= SRID 2D YA A M) 7 —TINDHEEXENM %7V EF . FROM SRID
NERZONZHEIE ANY =TT 7100 TNEBCET, ZOHAEIIE, VA A NV IFEFEE SRID
IR AL 9,

-k #AHF (T L, AF—ELIVEMN) ORXFZNLFZEZ2REEFLET, Y2 —TT7 71 IVOEMEIZETRIFET
HDZEITERLUTTI W,

-1 BTOBBEZHED 32 €y NEHIIHEIL £, DBF AY X TIHXZNNELTH-722 L TEH, 64 ¥V b
® bigint Z4E U £ A,

I VAANVATAIZGISTA VT YV ARERL T,

-m -ma file name T. EVWA T L%4% 10 XFD DBF 77 AZICHIGN T 7 7 VvEREELES, 771
Wi, 1B EDT2R6 3, BTIREARKYY ToODOL4ET 2L, [FHITRICEAEZ ANEEA, HlZR
WZRUET,

COLUMNNAME DBFFIELD1
AVERYLONGCOLUMNNAME DBFFIELD2

S WIUVFRIAARNVDEVIZH—IAAN) ZERLET, RTOIARANYDPERIZHE-THD (LAWK
B—DHERT4 5 MULTIPOLYGON #—DIHM T4 % MULTIPOINT) 5&IZDAMII L £,

-t <dimensionality> /17 A N BRFEDRGCEFFDO L S5 LU £9, ¥kotid. 2D, 3DZ, 3DM, 4D DX
FHEHENET,
ATDORFTEHEFT LD NI WNGEITIE, HATIE 0 A £, AFTDRGTEARIWGHEITIE, HAINET,

-w HHEX%E WKB TR WKTIZUET, BEMETNUT, BEZENFEL DD ZEIERN/BETT,

e NIV IV avEFDLTIZ, AT—MAVRINILIZENTTEEDIILET, TT—DRERDIAREI T A
RPN ONEATHWEIRIZ, REOBIFRT—2OO0— RWAEEIZTEIEDTT, XV TERXTIE NS
VYT avEEIFESDOT, -D 77 7EEBELTCVWLIESIIIfFAZIEA,

-W <encoding> AJ17—% (dbf 77 1)) DTV aA—F 1 V7% BELET, £TD dbf DEMITIEE Xz
TYaA—FT 147”5 UTF8 ICA I NE T, SQL HAFERIZIE SET CLIENT ENCODING to UTF8 &
FNdEIZB8Y, Ny IV RIEUTF-8 6 T —ZR—=ADVRHNEFHDZODIZERE L2y a—FT 1 v
WCHARTEET,

-N <policy> NULL V7 A sV #{E/$ (insert*= ffi A, skip= A% 7, abort= 3&Hili& 7) ZENL £ 7,
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-n DBE 774 NVDAALVR—FLET, WiEdT2V =777 0N %2H>THWEWES., AEMIZZOE—RNIC
Y. DBF 7714 )0VDAO—RLET, TOT753 7% BELYZ—TI7 74 NVEE2R>TWT, BT —
APETPRULKSTIYAARNIDPERU LS BWEEOAEHRL £7,

-G YAARNVBDPDYIZ, VAT T T BT, WGS84 REHE (SRID=4326) =AU £9 (REMET—
B BBETT),

-T <tablespace> ¥iL\WT—7NDTF—TINEMEHRELET, X NTA—ABNFEDNZVGEITIE, 1V T
VI ANET T AN NDT— TN EZMA L 9, PostgreSQL SCEIZIX, 7 — 7V %2 VS R E
My2ROWXERHY £7,

-X <tablespace> HL\W\T—T7)IVDA VTV I ATHONDE T —TINVEMERELET, EXF—AVTVIA
WEA X, I BREDLETHELONT VWS EAIZIE GIST 1 v Ty 7 ACEEHAINET,

-Z 2777 INEMSK, ANALYZE Fhi S OEBEEET, -Z 77 7B (77 A b DD D) 55
A1Z1E. ANALYZE Fhe I ERINE T,

O—X&fioCTALT7 7 ANVEERLTTY Y 70— Ry ¥ a vFlldkO@EY) T,

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

e 7w 70— Rk UNIX O3 T&FHS & —[mTEFTEET,
# shp2pgsql shaperoads.shp myschema.roadstable | psql -d roadsdb

4.8 ZE[E7T—% Dl

ZEH T — 2 SQL MY = =T 7 7 A VA 8D LT E £, SQL OFiTIR4ERM T — 7V Cliige 7 Y
AT E B2 RL £,

4.8.1 SQL ZfEi>oTrF—4%%=#HtT 5

T—ANR=2ZHNANDT—Z B ORE HHELGIELX MET275—4%%y b2E#HE L, SELECT MWEbE 2o
T, MR LRI ARETIAN I 7AIIR Y TTE5 LT,

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

road _id | geom | road name
________ e
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)

BINDLVI—ROBERSI7-OIZHMOHRPBEIZLZDIGENDY £T., BUER—-ATHIREZ»T 25546
iE, FEEMT— TN TS DL FAU SQL X &V 9, ERICHIEREZ 21 2 I3 OB E i £ 7,
ST_Intersects ZOMHIL. —DODIYARX NYNEREHLGLTVEINESI 2T ANLUET,

= ZOMMT, Z2DIVAANYPRMKIZHE—THEINERDZENTEEY, z& Z2IE 'POLYGON((0 0,1
1,1 0,0 0))’ I¥’POLYGON((0 0,1 1,1 0,0 0))’ LA UN2ZRH I LATEEY (ZHFZRAL &R £9),
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I, TNHDEFTE 7TV THES ZENTETET, SQLAVY RIAUNLIAARN) EARY IV ADIEER
12 EE, HAMIZXFERRREZ VA A N VIZEBURITVERS BN EIERLUTRIY, 22 RO

2B ET, KU 312 BEZEDOEMBABES T, ZITOT—RIZABLTVET,
SELECT road_id, road name
FROM roads

WHERE roads geom='SRID=312;LINESTRING(191232 243118,191108 243242)'::geometry;

ED 27 Y IF"ROADS GEOM” T — 756, TOMEFEMTHHHE—~DL I - R2ELET,
ERMWAR) TV TERBLUAZHEZEBETEINEDIMETF Y 7T HITFIROESIZLET,

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

BE — Rz )IE T 70 —AR—=Z2] ODIZT)TLED, 2k, ERTDIEZOOTFT—XDMEOH D %
WTITLV—A] ZABETEEOIL. T—RA TS99 NNDEIIBRIIATY N7 M7 iIfibhE
—d—o

"&&” HETEMD & F, KT« —F v —% BOX3D » GEOMETRY WIHETLHZ I ENTIEI £, ~ZL,
GEOMETRY 2f8E§ 2L, TNDND VT4 VIR Y I ANKBKIZM DN ET,

WIZRTZZVDEDIZ, 7V—AIZBOX3D A7V haflivwEd,

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

TYRO—TOREEIEETS7/-0DI1Z SRID 312 2o TWVWA I LIZEEL TR,

4.8.2 Y UNE[FEDS

pgsql2shp T— 7N AU NE, T—ER—AIZEEEH LT, 77V (HDE2WVIEFI7TVIZE>TEHINAZD
D)2V —TT77AIVIERTEZEDTY, EARKNZUZIRODEY T,

pgsql2shp [<options

>] <database

> [<schema
>, ]<table>

pgsql2shp [<options
>] <database
> <que I"y>

ARV RIA VAT aviFkO@E) TY,

-f <filename> HED 7 7 A NAIIH N2 E S I AXT,
-h <host> Hi/i T — 4 XN—ADKA M4,

-p <port> HfiT — A N—ADFE— K,

-P <password> 7 — X RX—AZEHET B -DDISAT — R,
-u <user> T —AN—AZHEHT IO I—Y4,

-g <geometry column> EHDOIVARA NI NI LERKHODT—TNDGED, Yz —TT7 74 NDOHIIMHHT
5IFAN) KT L,
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b N FV A=V INE[HNET, \_?hi FEAREEF S UETA 7—TIVOFEIAA N EERTFA A

DF ¥ ARNEESTOAEWESIZIE, BIEL VA,
-r Raw €— R, gid 74— )V R2EL LD, WT7L4E2 T A5 —TLTIXWITEEA,
-m filename %% 10 XFHIZHEDLTLEY, 77 NVOFHIF, —DODEATRY LN, BTEE

WZZEAPEN DDV VRV DITN 62D £9, VERYLONGSYMBOL SHORTONE ANOTHERVERY-
LONGSYMBOL SHORTER % & ) £,

4.9 ZEFEA VTV IR

AVTY I AL TERT =&ty hOZ%ERMT— ﬁ/\ ADMERNAREE B 9, ATy 7 AMLUTIE, M
VOB EITOBEIZ, T—AR—ADRTOVI—RIIHTEZY =T VY Y VAFY UBRELRDET, 1 VT
VI AIEST, VIA-RERDEDIZEIBHTEIOMELHETLDT, MEBEHEN W EL ET,

— R EE T — 2 i bND A YTy IV ATETHY BRI, BET—ZTRIPFTVEHATIESY) FEA, 1R
T — RO 7 ZVIZZ T UNHIGE LU TOWRWZOTT, YAARNIDED R 2RTU EDRTZFR DT —&
TlE, ETOWTOHFEZIBETEI DA VT Y I AFENKD 5N E T, PostgreSQL DZEfM] 7T — X U IZET 3
FEBHED—21Z, 2T — X TLEFLEH;ET S GiST. BRIN. SP-GiST OEBD A >~ T v 7 ATk % 24
LTW3Z&TY,

* GiST (Generalized Search Tree) 1 V7TV 7 A%, 7—4% [—HIIHdED] [A—=N"FvT55E
D) THEIZHZED] IIHHETDEDT, GIS T—& 2 ELIEEVEPHTHZ 9, PostGIS I GiST 7 7
W I AREET—2% RARA VTV I AEEDR—=2IZTWET, GIST i3mE —MWizdbhn, ZHNRA VT
W I AFIET, EHICBHFAMWEDLDERZEHELTHNET,

* BRIN (Block Range Index) 1 > 7 v 7 Al%, EMEMAZEHTDL2 I THEL T, BRITFEHDO AT v
/’Eﬁb‘fﬁbﬁ’bi’d‘ BRIN |3 —ERDfEEE (ZLRIMIZY — M3, BHENIFIEEOLE<EN) OF—4 721
YT, LU, ATy I AERRRIFIEFICREL, A VT w7 A A XIFEFEITNI S AYD £7,

* SP-GiST (Space-Partitioned Generalized Search Tree) /& 4 7K, kd A, EHA (1K) DL
BB ARRRIT T 2 — IR A >V Ty 7 AFIETT,

A VT I ARTAANIDNANI YT 4 VTR P AE T2 ET, BTV YT 2 A7
wmtuﬂﬁﬂabf TG —HTD2AEMEOHZ2IVAA N ) ZRLIKRDET, FLAEDEMI )T

Ze R EERAE & (> THRIE D EMS&ME T ANT D IR 7 4 VA DBBE TS, ERRERRZ M- ) 0
ﬁ‘ﬁﬁil HIZDWT I Section 5.2% ZE T X\,

¥ 7. PostGIS Workshop section on spatial indexes & PostgreSQL manual®t Z& F X\,

4.9.1 GiISTAVTvYIR

GiST 1% TFHMEAK (Generalized Search Tree)] DEKRT., LIRTLT —Z DA VTV I AD—EiLI N~
AT, PostGIS If GiST ETCEELTWDL RARA VTV I AR ZZEET—2DA VTV 7 AFHLTWET,
GiST I3 & — i flibh, LHMERA VTV 7 AFET, ZTVRERZIEHIZES U ET, Mo GIST 5%
X, BED B KA VT I ARDBENETOFEBEORBANZG T — 2 MG BEEELS], AT NI VT —XE) D
MREBHEE 2 M EXE 2O F T, FEHIREHRIC OV TIdPostgreSQL manualz Z& < 72X\,

QS?—Q?—7Wﬁﬁ?ﬁ%ﬁth‘Wﬁ@%@ﬁﬁﬁk@t@f/T/ﬁl%%%bt<&é?b&5(:
NIZEMUMBTHRNEESTY, BUETULALGEEDA VT 2 A%EMET + —IV RIZEMU £9),

GiISTA VT Y I AEIZXAN) AT LTENT B 72dDIFIRDEY TT,
CREATE INDEX [indexname] ON [tablename] USING GIST ( [geometryfield] );

EOXTIIFEIZ 2 YTy Z ARMEL T, nikoiA VT Y 7 A% YA A M) BTHSIZIE, IROXTT Y
TYIARERTEET,



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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CREATE INDEX [indexname] ON [tablename] USING GIST ([geometryfield] gist geometry ops nd);

A YTy 7 ARSI, HEEBEEFIETITONE T, £/, ZOIZE. TTINADEIAAT 7L A
N7 I2INET, TDLD, AFEYVATALATIEELY E W CONCURRENTLY Z23&IRT 208Nt A, X
DEHIZLET,

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

1 VT Y I AEREKIZ, K% PostgreSQL (27— 7IVOMRETEREZEO I L) 9, 72D T3V DK
WAL E T,

VACUUM ANALYZE [table name] [(column_name)];

4.9.2 BRINM1>VFv IR

BRIN /&”Block Range Index” DI T3, PostgreSQL 9.5 TEAIN/ZNH1 > T v 7 AFETT, BRIN i
RE[A YTy I AFETHY, VA= RBGERRBRECERT DL 2HRTL - HKEDOF = VBHBET
HBDILERKLTHNET (RTOEMA VTV I ATEAET), FEITERNA VT v 7 AER FEITNI VA
VTV I AYA AT, GHNRGAAANE LD T, FHNIE, FEICRIVT—TIVOT—TIVAOYELAL
BEEBEBPRDHOANT LAY TY I AREDL I LIZHIET 20T, ZEHA 2Ty 27 ATMA T, BRIN &k
2 IRFEB OB T — 2 MG R A% CHERM EIEL 2N TETET, FMEHRIC OV TIZPostgreSQL
manual%z ZE < Z X\,

BT =TI, QLU TH2B25E., T—XDZEMREBOEE R EIZA VTV IADRRBRELKL D LI
BYUEY, GISTA VTV I AL, YA AMTFT—AR—ATfHiz5 RAM &EB%28B23. 1VTFTVYITADANL—
DY A ZZRBIIH Y, HEIRAREDA VT I AEHFIAAMILRBVEDH L6, FEWIIHENIT A=V A%
RIELUET, TOTHRWVESIIE, FEFICREIRT—TIMIBWTIE, BRINA VT 727 A% RBIZEZDZI N
TEET,

BRIN « V7w 7 A&, #Gd27—7)070v 708G (7Y JHHESWET) DLTOIYA AN 2HT
AW/T{/ﬁﬁ/71%%Mbi¢ AT AERMGHLUZBEOEDE 2 ETT DRI, WAL EH L 1
yﬁtﬁb?éfﬂv7ﬁﬂéﬁﬁﬁétmtl$v7bi?oCm&\?~&ﬁ%@%~kﬂbfwf Jaw
THIPADNT VT VY TIRY I ADF—)NTw THRRNTH 2 (FEMIIIHEIZHMATH D) HE IR > TR
R TT, FERA VT v I AFEEITNI WY A X TITH, @, mAAARIL, RUTF—&I8] 7‘%) GiST
VIV I ALYELBRY FT,

BRIN 1 V7Y 7 ZADEEEIE, X GIST A VT v 7 AL AT, CPU £ Z2IEHIZESLET, BRIN VTV
A GISTA YTV ZALDE, AUT—XIZRHUT 10 f5E < HET 20058 T9, BRIN 1 V7w 7 A%
T=0 Ty I OHEP T LI DD VTV TRY T AUPEL BN DT, GIST 1 VT v 7 AL AT,
TAADAR—=A% 1000 RS TEET,

VYIYNTENTLS 70y VEEERTEEY, ZORFEHEOTE, A VTV I ARIKELSAZD £, 3% H
LOBFIZBLAREND Y 9,

BRIN #% &l 341z ?é X, 57— 7»T 2%&TOYIHFOA—=INTY TORZE/NIT D LD BYHEK A —4
—THBRNL ET, T—2DBIEYIOEZ SNTOEIRERNETA (728 21, BIZZEEA— 4 =Tl U0
Kbﬂfwér Xxw N EAMDT— &A AMBEO— R BJ5E), TOTRWVWGEIZIK, —DDZERF—I12&5D
F=ADUAREZTERTEET, —DOHELLT, YAANIETUREZZHLWTF—7IVE2ERKTHI L
T (B D PostGIS D/N—Y a ¥ THIRMZ L LAV A — &4 —DHEb TN E T,

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

LUK, TRk IANY Yk (—KNR) A VTV I AN, TS VTV I AT IARY) VT EFTD
ZLIZE o THYNIUAFEZ D ZENTEXT,
CREATE INDEX idx_temp _geohash ON table

USING btree (ST GeoHash( ST Transform( geom, 4326 ), 20));
CLUSTER table USING idx temp geohash;



https://www.postgresql.org/docs/current/brin.html
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BRIN 1 VTV I AEIA AN T LTENT 2B 720DIFIRDEY TT,
CREATE INDEX [indexname] ON [tablename] USING BRIN ( [geome col] );

FEOXT2WMAA VTV I ARMELFET, 3T VYTV I AR RTDIZE, ZOXEMFNET,

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

F, AMRTHEHBEF I T ARMED A RTA VTV I AR L ETEET,

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

FEHOaITY RTIR, #FHOTOY I T 7 AN D 128 ZfEHL CWE T, £ CHIFO 7Oy ¥ & iEE
FT5I2F. ZOXEFNET,

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

F7/-. BRIN 1 V57 v 7 Ak \&ﬁwﬁf O@%/Tvﬁlﬁ%%%ﬁé EEDMIEODTBEOTFIIN, T—
7» ESWITTDI A AN 2T E2G5E8I120%,. A VTV I ADOREBRELSRY £9, ZOMEREZ T D
ik, %MbkyﬁxbU@ﬁmﬁ@rm@tﬁéﬁﬁ%ﬁixéﬁmbiﬁ

FV%?574Jﬂ%itBMN%y?v7lKﬁmbTwi?oBMny?v71%FV%7574Jﬁ5A
MG 2 72D DSUFIRDE Y T,

CREATE INDEX [indexname] ON [tablename] USING BRIN ( [geog col] );

DO SCTIEE N [FHERFE PR EOMBLZERIA TV 2 ND 2 IR VTV I AERREL T,

BEDE ZAF TafEds] Z2 22 TEATHVET, ZHUk. &, ~, @ DEEFZIDN 2 IRTTHELNE Z &
EERUET (VAAMNIEOF TS T 14D, &&&EEFIE 3 MY AA NI THEZFET, UiES <X KNN
MBIZHR U EE A,

BRIN & fthid+1 >V Fw 7 AL DEERENVIX, T—AR=ANA VTV I AEHRIEFL BN & TY, T—7
NVOEMT—REEFETD L, BHMIZA VTV 7 ADKRBIZEMUTHET, ZD2OA VT Y I AERDEER
MEME L EIETLUET, 1T w2 Al VACUUM M Zefs %k br1n summarize new values(regclass)
REFTDHDIELTEHTETEST, 2D, BRIN IZFEARAEH RN, XRABBIFLEAERELBRNERT—4
TOMATIEREBEYIZRY A9, FMERICOVTIX, manualz = EFTJW\

Zeft]7 — 412 BRIN % U CTHE 21213

o A VTV AMERBIZIFEIZHS A VTV I AT A XEEHEITNIVTT,
A YTFY 7 ADOY TY KR GIST & VBN TTA, +9FAETEET,
T—TNT—REEREEE THERER L BERH ) £,

FEHTA VTV I ADRSTETDIHENDY £,

ERET—TNTH>T, A=NTy THRLROMIELS (B Y N2 L), OBMHEIZIIZEE L2V LS 2R
EDIZ, REBELTVET,

28D T —42 L 23— R2K$T 7 T) TOMMHD, L DRERKTT,
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4.9.3 SP-GiISTAV7TvJ2R

SP-GiST (&, lZEMAEI N —BBEER] 2RUET, AR, kIRTA, ﬁﬁﬁ(%?%ﬁ)®$5&”ﬂﬁ%
KIZHIET DA VT Y 7 AOBHN B RNTT, 20T — X ED i 2 BERe I, ffﬁ%*?ﬁﬁ%}i@bfﬁi’ﬁ‘é
ZETYMN, DEIFEFELWNY A ATHEHBEITHY FHA, SP-GIST &, GIS 1 VT w7 AZIT TR, EifAlkR
DIV—=T 4 I, IP V=T« VT I XFIRRBEFEE N>/, bka BRFEEHOT —4 %i‘?ﬁ%@‘éi&%@@[’ﬂh&:@
bNEd, FEMEHRIZ OV TIdPostgreSQL manual% & F X\,

GISTA YTV I AZFHALTHEZDT, BEATIVZINEBOINI YT A VIR I ARMBET D 2D Ek
T. SP-GiST 1 VTV 7 AFAEHTT, SP-GISTA VTV 7 AL, GiISTA VTV I ADRKRZBLEZSLZLMN
TEET,

—E GIS 7= T — TNV TIT2BRD L, T—XDOEMBEROEE N EIZ SP-GIST A VTV 7 A% 5L B
WRERHINER A, [VAANY] AT LT SP-GIST A V7TV 7 A% KT % 720D XUFIRDEY TT,

CREATE INDEX [indexname] ON [tablename] USING SPGIST ( [geometryfield] );
EOXTIH, 2, VT I AERERELET, IYAANVBO 3w VT v I Al IROK ST, 3 oA
T I ARMEHUTERL X,
CREATE INDEX [indexname] ON [tablename] USING SPGIST ([geometryfield] <«
spgist geometry ops 3d);

A YTy 7 ADOREEIT, HEBRERZESRIETCTHFONET, £/ ORI, TTUADEIRAAT I A
NTOaw 7INET, TDRH, AEHEVATALATIE, £ YiEW CONCURRENTLY %%?RT%?’J‘%%DZ’L&‘E/U R
DEHIZUET,

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

1V Ty 7 AME#IZ, K% PostgreSQL 127 — 7V OMGEHER A LD I LMY &9, 7TV 7T VDR
WEALIZHEDNE T,

VACUUM ANALYZE [table name] [(column _name)];
SP-GiST 1 VT v 7 AZRDER T2 G507 ) OFEFEE2 M EIEOLNET,

e 2T VT YT AIZDNWTIX <<, &<, &>, >>, <<|, &<|, |&>, |>>, &&, @>, <@, ~= T3,
e 3T VTV I AIDWTI &/&, ~==, @>>, and <<@ ,

BHRF AT KNN #RIZHIS U T ER A,

494 (VT IRERODFa1—=VY

BE. ATV I AT RN B &77%1®LﬁéﬁkbiT Ve A YTy I AZREETHIE
PostgreSQL 7 =V 75 v F| i@ﬁJH’J JT) DEERE M EXRB/20 @9/\%‘75%‘:97?%(3%Ebi? bf)\
U. T2V FNBEBEDA VT 7 A%RERET, BOY—T VY Y VAF Y VEHOVERITDIEERHY 7,

ZEMA VT I AMEDNTORNDRI N 5GEITIE, AULDITAZENHY £7,

e VT T T VDMERY 7 T) OMERT, BERELDZHETEET, o/ JOIN PEhEoNzT— T IV
EoT =TTk, FPHMULROT =7 I— RREBEPIEREITOND ZENHY ZFET, 7TV TSIV %G
212137 ) OSEEEIZ EXPLAIN 21T THEITFLU T,

o T—TINHNDIEDEE L DEIZET EEHEREINET R L2, JTV TV FITA VT w7 AEHIThH
DEBREDZOHDO, LORWERZ5 225 L51Z0 %9, VACUUM ANALYZE \3ifi 52 E L £9,

T =R NR—=Z2IZKT 2 EHNA vacuum 13 IZEITTDIRETT, %< D PostgreSQL 7 — X RX—AT—Y =
v M, BEEEO cron ¥ a 7k U CERNIZ VACUUM ZET 0 7,
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* VACUUM »&%IZ31 72 R\ Wi54121%,. SET ENABLE_SEQSCAN TO OFF; v Y RZHL T, —HRRIC
TIUFIIA VT I AEROMBHEZREITLZENTEET, TOHET, T3V FNA VT v 7 AffiH%E2%
RUEZIT) TS VRERTEINEIDEHATEET, 2OV RETAY ZIZOAFHL T EI W,
—WRINZZEZE, TV FRA VTV I ARMHTEZEA IV T L<H>TWET, 7T 2FEF L7256 SET
ENABLE_SEQSCAN TO ON; #%E17U T, fid 7 =) TIHBHEIEICTE 2L 2ENRNTEX N,

* SET ENABLE_SEQSCAN TO OFF; TZ7 TV #EM» M\ L4554 121%, PostgreSQL M/ — R = 7 B
HOFa2a—UPMTONTOAREVONEHNETA, 773V FBNY =TIy I{A YTy 7 A0 AR
MoTWBHEIZIX, postgresql.conf AIZdH 2 RANDOM PAGE COST Dz ZAHE L TAT FX '\, SET
RANDOM _PAGE_COST TO 1.1; ¥ L £9, RANDOM PAGE COST ®F 7 # )L Ml 4.0 TF, 1.1 (SSD
DA £7213 2.0 (GHEMKT 1+ A7 DHE) 2 U TATEIW, 2/ NXL<F21FE,. TS5V IFN1rTy
JAAFY R LPTLARY ET,

* SET ENABLE_SEQSCAN TO OFF; 37 TV OBIFIZR58\WA S, 7T & PostgreSQL 7'J Vv F 21 &
EiEAETER0 SQL B DB HNERA, IV IFPNETEL LS/ 2HARTEOINE LN
FtA, HlRIE. T4 SELECT 2K ORIMWEDENH D L. MRNET I VEELBNZ ENH Y,
LATERAL JOIN %#ffi5 KD IZEFEIMMA D LN TEET,

FERIE HIZ DWW T PostgreSQL ¥ = a 7LD WA it lifiz ZE R X W,
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Chapter 5

EE Y

T —AR—=2D VLYV TF—hMliE, @MEZRSTAZ MY 7 GIS OBRENRER I T 2 T —AR—=ANTE
7925 2L T7, PostGIS %> 12i%, {#HAFMEERZCHBEBIZMNZ2MY,. /A7 VANTES[HS> h2H->T,
WA YTy I ATRLE2 M EXE2Z e ROLNET,

5.1 ZERERERORE

ZZHBRIE. oDV A A RMVIZOWT, —ADRE D —[IZED LD BHAERRIZZ > TSN E2RTEDTT,
VARARNY DY TVIZET B IR ZEEETT,

5.1.1 Rtk 9 XE=EETIL

OpenGIS Simple Features Implementation Specification for SQLIZ& 5 & TZDDY A A N DI DE
KRKZT TO—=FF, —20IVAAN)ORWNE., HR MO a2 rvavoltige, T4V a2kv sy a v
) OERIZEDL 2 IA AN OBEBROSFETT ),

MESMROYTIE 2 W EMICHEOAENZIA A N)DOFIZHDZEA ¥ M, RITRT ZDOEAITHHEEI
NnNEJ,

55
IAARNYDOERIE, RGBT A ABNYTT, POINT Tlk, ReH 0 1240, BERIFEELTT,
LINESTRING DB DD T3, POLYGON D5, AL NERDOFE T,

W& (Interior)
IAARNYOHNEIE, VAARNYDERUANDFEA > M TT, POINT TlE. WEBIEARA >~ bEKTT,
LINESTRING @O NERIFIH A DD RA > NOESTT, POLYGON OFEIL. A T VHNEDHEHTI,

MR (Exterior)

VAARNY DIBIZT A A MY DBHHAR ENZEEDKYD T, SR L, IAA M) OREFIZE R
WEBWVRDOETTY, ZAE 2 RGO U THRWHIZAD £9,

Yotk 9 %2 4 7)1 (Dimensionally Extended 9-Intersection Model, DE-9IM) I&, 2D Y% A~V D%
HRREZ DD AEDRICEIEET D I L TRB L 9, RAERITIE 3x3 DRATH TIERIIEKET D Z &N T
TE9,

VA A RY g IR B NER, B SNIBIX I(g). B(g). E(g) £Ri L £ T, £7/2.dim(s) iZs DESE% {0,1,2,F}
DIETRT £,



http://www.opengeospatial.org/standards/sfs
http://en.wikipedia.org/wiki/DE-9IM
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e 0 => s
o 1 =>#3
e 2=>T4

o F=> %G

COFRFHEERMES &, ZDODIA AN a & b DRETHIIIRDEY) TT,

A& (Interior)

5 (Boundary)

T (Exterior)

Nk (Interior)

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

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

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

%5 (Boundary)

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

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

dim(B(a) N E())

HEF (Exterior)

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

dim( E(a) n B(b) )

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

ZODA—=NTwTFTELZRY) AVIIODWTHHRLELTD ., IROLDIZHRY £,
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W (Interior) 57 (Boundary) | 4N (Exterior)

i

WE (Interior)

dim(I(a) n I(b) ) | dim(I(a) N B(b) dim(I(a) N E(b) )

- .
—
i

Bi5% (Boundary)

dim( B(a) n I(b) ) | dim( B(a) N B(b) ) | dim( B(a) N E(b) )

_—
e

A5 (Exterior)

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

EMNOGHIZ, ENS RIZHAET, RETHOXTFFRHIZ'212101212° TT,
ZERIERIZ OV TIIRE ZE R XV,

* OpenGIS Simple Features Implementation Specification for SQL (1.1 fi, 2.1.13.2 #i)
» Wikipedia: Dimensionally Extended Nine-Intersection Model (DE-9IM)
* GeoTools: Point Set Theory and the DE-9IM Matrix

5.1.2 ZEiftEZREER

HEOEMBERE B HBICIRETE S LD, PGC SFS 341 S EHBEBRABEOEAEEZERZL TVET,
PostGIS TI&ST Contains.ST Crosses,ST Disjoint,ST Equals.ST Intersects.ST Overlaps.ST Touches.
ST Within2Mgt X T\E 9, FEEHEDEMBEFRBEEST Covers. ST CoveredBy, ST ContainsProperly®
EHRINTVET,

Z2fHR 251358 % SQL 0 WHERE % JOIN iN TRMEICHEAINE T, AR SZRMEEZ. 1 VT 2 ARG
B S HBMIZEMA VT I ARMBODT, NOVUT 4 VIR 7 AEET & 25> BEEIH Y A, HlZ
IEROE SR £7,



http://www.opengeospatial.org/standards/sfs
https://en.wikipedia.org/wiki/DE-9IM
http://docs.geotools.org/latest/userguide/library/jts/dim9.html
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SELECT city.name, state.name, city.geom
FROM city JOIN state ON ST Intersects(city.geom, state.geom);

PRI X2 DWW T IXPostGIS Workshop% ZE R X\,

5.1.3 —fkpAZE[EEGR

PN S EHEBERP RO DM 7 A VA GM 25X DA TR ERDIGEND ) £,

BlZIE EHEAIY NI —I2RETIMT LY NEFATAHET, mMTRIMTRET DL TOERKDI
EHEHAILATNERSBNZ DY FT (EIRAIN—INVOBGEED OB 6HY) 2 FT), DA,

ST CrossesTld, RTRETDIHEULM true 2RI ZNVDT, BERZERT 4 VAIZEY) EHA,

2 ATy IMEREEZFLUET, 9, LRI Y ZE 2 LTV R FEBRRO - AZFKIHL

(ST Intersects). FEERIZA VA&7 FUTWEH525H5A (ST Intersection) UE 9, IRWT, 1 & k&7
FLUTWBEDST GeometryTypedS LINESTRING' 22 & 5 2% fiz8 L £ ([MULTI]POINT.
[MULTI]LINESTRING %¢> GEOMETRYCOLLECTION % K3 354 MENICMBEL L £9),

ST, K VHEMTI Y ENRENLE LV TT,



https://postgis.net/workshops/postgis-intro/spatial_relationships.html
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ZOHODHITIE, MOBH e 1227 bU. DOREFRIZER > TSP IEGEZ RO ET, SRS
. BUEGEICE SNDMERICEIEENT, WOBRIRE 1 287 M UT, BSOS N
FRBERIHDGERELET, ZRABFEZHATLE RO EROTLIENTIET,

e ST Contains(lake, wharf) = TRUE
e ST ContainsProperly(lake, wharf) = FALSE
e ST GeometryType(ST Intersection(wharf, lake)) = 'LINESTRING’

e ST NumGeometries(ST Multi(ST Intersection(ST Boundary(wharf), ST Boundary(lake)))) =
1

CFOETERVTIMIERIHEM T A,

il

ZOEMIZ5E R DE-9IM R ATHDFHE TR/~ &N TEET, PostGIS &, IN%175ST Relatefii%
REELTOVET, ROESIZLET:

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

1010F0212

e DZeBRE T A M52k, REFHISZ =V 2 HNET, Zhud, BNV YRV {T,*} CTHEI N7
KRBT,

e T=>AVAYIYavORTIFETIIRNEVWDEKRTT, 405 {0,1,2} DVWTHUHNLTT,
o X => A TE R

REATIINE — 2 & Afio T, FEDERBROM? &V ERRGIETARTYT, KEFHINRZ—VDOFT A
IZST Relate& ST RelateMatch%zffi5> Z &N TE X9, LIZZEITAZ—D2HOHITIE, Z2D7 A VBT 1 VN
TA VAL NTDRETHIINE — 23 PRIRek]xr L g)) 97,

-- 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*1x*x1*x*x').
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“OHODHITY, —AKDT A VM ARIZERY TYHEERY) TUARLICH2LEDRETHIINE =
13’102101FF2’ 5D £7,

-- 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 ZEA VTV IR %HED

ZEHEGEMEHATL 7T 2HET LM, REROMREZEDITIE, ZHA VT 7 APEET 5581 (Sec-
tion 4.92M) CNEMEIZMHHATE Z ENEETT, TDOZHITIE, WHERE x> ON #iT, A X231
YTy 7 ANGEBE LRI IERY EH A,

ZEEE A, N VYT VTR 7 AEEF (D L <HbNdDIF&E&TT, Section 7.10.12H1). &L
EfE ) TR I NS EEMEE T (b L <fHibNdDidk<->TF, Section 7.10.288) W& ENET,

A YTy 7 ARIREBIE BB VT VIR AEE TR EESEIENMUES, A VYT Y I AR
JHEARIF BRI EEE A A E T, 2EMBEMRIKREEICIE. ST Contains, ST ContainsProperly, ST CoveredBy,

ST Covers, ST Crosses, ST Intersects, ST Overlaps, ST Touches, ST Within, ST Within, ST 3DIntersects?
HY. BEHEARZEIZIEST DWithin, ST DFullyWithin, ST 3DDFullyWithin, ST 3DDWithin 23% ) £9,

ST Distance &\ > 72B#IE, HAEDRBE D /ZDIZIFA YTy 7 A% FHL XA, HIZIE ROZTVIX K
IRT—TNTIFIEEITESRY £7,

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

ZoOZ7 TV iE geom table 7— 7IILH®D, (100000, 200000) DKRA > kA5 100 EATHNIZH D ETD Y A A
R ZEBIRUET, T—TNVHADEHAXDRA YV NERELUZRA Y M DHRZHE L TWS 720, ERHICELS R
DET, $4bb, 1EHOD ST Distance() DFHET, T—TNDETDIFIZOVTEET L I LIZRY) £7,

ATy 7 ZMGBEST DWithinz M5 & WETHEEEMITHO TN TEIET, MDESIZLET,

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

D7V AUIA AR ZERL I, KVIRWZRHEEZIY £9, ST DWithin() AHNEBT && A
FHEIIDVIFARNVDND YT 4 VI RY T AR UZBRY 7 ATHES 2L IZ&k>THEEE R Y £9, geom
B2 VT I ADPFEETZRS, V) TSI U FIFHEHE ORI RITEREZR S T/2OILA VT Y I A%
222 52FBUET, EBRIAVFYIAEST, NIVUT VT RY 7 AWNHEINAHFHE A —NTy T
FTEIAAN)ETERZLC, TDEO, ROIDETIHHMNIIHIPEHNBNIAAN) ZRETLI L
MTEXET, TORT, HEREAHDL I—REZ2EDDINEDNEHRTE-ODEBROIEMEEMTONET,

FEMIE R & B2 DWW TIXPostGIS Workshopz ZE R X\,

5.3 ZZf& SQL Dl

ARHEIOFITIX, MOBEHDOT—T N eR) TYOHKINER T — 7V &2 H£9, bc roads 7— 7NV DEFH
FIRDEY TT,
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Column | Type | Description

__________ fbocoocoocooooocooonooodhonoo o000 oc D00 D00 OO

gid | integer | Unique ID

name | character varying | Road Name

geom | geometry | Location Geometry (Linestring)

bc_municipality ¥ — 7)VOEHRIFIRDEY T,

Column | Type | Description

_________ boococooocoocooooocococooocodbcconocoobooooooooooo

gid | integer | Unique ID

code | integer | Unique ID

name | character varying | City / Town Name

geom | geometry | Location Geometry (Polygon)

1. EHOMILRIE km KL T HIZBRDZTL &D?
COMEIE, MOED 2 TEHLHEMAZ SQL THERAE/DLIIENTIET,
SELECT sum(ST_Length(geom))/1000 AS km roads FROM bc_roads;

km_roads

70842.1243039643

2. TV VAV a—IHDOREXIE ha X T HIZRZTLED?
ZDr Y Tl JEMEM (municipality name, HiG#AR%) (2 (R T VHEIEO) ZEFEHEZHFHL THET,

SELECT

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

hectares

32657.9103824927

3. BENTHEEARIAEBERDEBERIZIEZITLED?

2O TV TlE, MERATOMIZEMEHIERE fH> T S, OB L TFERDOHERH YD £
M, RO MRNZSTIRIZIRDEY) T,

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

name | hectares
_______________ e sccoccocococcoocoosooo
TUMBLER RIDGE | 155020.02556131

ZDI7TVDEZEHTAZOIZIE. £TOR) TVOHBERODZLENHDZLIZFEELTRIN, Z0D
7T %% ETTEEE, EREA EDAOIZT— 7z area BT AEEMUT, MDA VT w7 A %8N
THILMTEDEDIITIDIK, BEOHDZ L TY, MEREZ IR DWW TRIEICI N R, PostgreSQL
DO"LIMIT” a3 Y R2fW2 Z & T, max() D& D REHNEKZEFbOSIC, MRS K IWVEE EHEEEK
BELZIENTEET,
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4. ZHEHBERNIZE FNDEROF ”ﬁLE\z FENW5TLELED?

N, ZOoDT—TIInET—RERLAAT (FEELT) WBDT ke o#lTtd, LU, fE
D&Y UTHEF—0D F ST 20D I %@UV—ya/@@UET&<WW4/&77VH/%#(
B4 ) 2> T\WET,

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

____________________________ bocmoobonocooocoooo oo

SURREY | 1539.47553551242

VANCOUVER | 1450.33093486576

LANGLEY DISTRICT | 833.793392535662

BURNABY | 773.769091404338
I

PRINCE GEORGE 694.37554369147

D7 ITVIE, T—7IVHNDOETDEKRDEG % BAE&KER (ZDOHITOFETTHH 250Km DETT) 12
DENDDT, DUKEN»MY £9, $Um*wﬁ—hv4(ﬁﬁ@ﬁ%fﬁ$@VJ—b)®%m\mﬁ
BE 2R ARY 2 FET,

5. TN VAV a—ViHNOETOEBENS B3 T—7IVEED £7,

I TA=NVA] OFITT, 2FY, ZDDO7—TIVEEF LT, ZERMAIYI) LS KR "5 72 5
LWr—TNhaHhUET, ETRUZ TEEKE] LEN, 2O T)IFERIZHELOIA A M) ZAERKL
9, EEINEZA =NV ABEE=HROPD 2 72 EFEA AR DT, &) MEP RN ERIZMERNTY,

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

6. EZNUTMD TH 75 258N ] OEIIFE km KL THWLSHIZRDZTLED?

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. REFOHBER) TVDIBRERIVDIZENTL &D?
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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

MBEm LICEA T 2 R0E

6.1 KIELQIFAXN)EFONILGBT—TI

6.1.1 REIED:REA

Bl D PostgreSQL (9.6 % &3) Tld, TOAST 77— 7S 7TV AT T4 XA FOFIITHE LUAET,
TOASTT ThiE, (BEVWTFAN A=Y, ZROELZRO>EEL /ﬁ%b')tb\of')x_%@*r RR—=

ALRWV, (T—AVA AL WDEKRTIE) EXBMEZMNDD 720D THLREHE] O—FETd, FEME#RIK the
PostgreSQL Documentation for TOAST (BRyE: HAGER) 2 ZTEL Z X0,

(BfRpETETOIA—ay N NOEOERZ2ELT—TVDESR) REZIAANINHBE S 2, [THFHILLA
WTF—TNERDESILARD L, ZOMBENETEET, 77 NVEKIININDTTH, %< D TOAST A
— 2%V ET, flE LT, T—7IVEKIIHAR 80 17T 3 T—AR=I UMD RLTE TOAST 77— 7 IV T
8225 R—U S L L ET,

ZIT, IUAANVEETD && 2fioT, IZLAEIYFULRVWEDIBRNDVE YR I A MEBETDHIT) %
HUTHET, VAT T AFIZET—TNE 3 R—=Y 80 FUNEWVWESIZRZAFET, AT+ ~1 T,
INS BT — T IV & IEIZ iEaTéﬁfJM’/T/ﬁxéﬁﬁock‘)t)iu\t%%‘%‘)i’& ZUT, GISTA VYTV I A
IR T 20 FT, BHEAL, CORBEVIZELVLTY., UL, ZOBEESIE && HETHNETOI A A N
U%?415@6@@&b(ﬂﬁy?4Vﬁﬁvﬁlt%ﬁb&ﬁﬂﬁ@%@<@0\@Za‘éfmeﬁTN
—VE FAEROHTBELRH D £T,

ZOMEIZHELLNE S % R 5121E. PostgreSQL O”EXPLAIN ANALYZE” 2<% Y RZWET, FEMIER
& FEAEERIZ DWW TIX, PostgreSQL PEBEA—1) > 7)) A hd AL w Rhttp://archives.postgresql.org/pgsql-
performance/2005-02/msg00030.php% ZE T I\,

¥ 72, PostGIS D#Hr L\ A L v Rhttps://lists.osgeo.org/pipermail/postgis-devel/2017-June/026209.html %
THETIW,

6.1.2 LRUE

PostgreSQL 23 2 =5 ¢ Tlk, TOAST 2&i#iL /227 TV RSV 2E5 2L T, ZOMEEMBIELES> LT
WET, SDOLIAIF ZODMANENRDHY £,

=D, VTN TSI VFIIA VT I ADMHEERITS I L TY, 7T 2 K79 51IZ”SET enable_seqscan
TO off;” # 9 —/NMZEELET, ZHREAMIZZTY) 75V FIZ UTHRERRY IEICEETD Z L %2il) 2
EOMHILET, TDAED GISTA VT Y I AZBEEMED LDICRYET, LML, 2077 73T 57200
BELVRTNERST, MOr—AZBWTRI T TV F IR ) 2385 2818 5DT, "SET
enable seqscan TO on;” % 7 TV DFZITEETRETT,

£ =Dl JHIZEETDZ2 2T ) TV FBNEBEZDZREICRSTLIILTY, ZhiE, N VE VRV T A
D Fyvya] 25758BMATLEERL. ZOHTLIIVFIEILIICTIILTERTIIENTEE
T, ZZTORITIFRDEDIZARY £,



http://www.postgresql.org/docs/current/static/storage-toast.html
http://www.postgresql.org/docs/current/static/storage-toast.html
https://www.postgresql.jp/document/current/html/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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SELECT AddGeometryColumn('myschema', 'mytable', 'bbox', '4326"', 'GEOMETRY','2");
UPDATE mytable SET bbox = ST Envelope(ST Force2D(geom));

ZTUT, MOESIZ, && HEHEF% geom column (Zxf L TH> T2t D% bbox IZEEL £7,

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

£t HAA, mytable DfFE2AEF/ZIXEMUZ5, bbox 2 A §2 L5 cLATNERY FEA, &ET -
XOUAAEEINHITYT, 3L, 7V r—Ya v a2 ZHUT bbox 717 ADOBREHEFET LN, T—7 0
HHZIZWDE UPDATE 7 LY 245732 MTERBTE X9,

6.2 UAANYAYTY I RXT CLUSTER =E177 5%

FAADZEWNIF LAY T, DDOIFLAEDIZVTOEDDA VTV IAEZFED EDBT—TINDZDIT
PostgreSQL (& CLUSTER av Y R £ LTC\WEd, ZDav Y Rk, 2 THOTF—XiT%, 4/7‘/71%(’@
WIZHDHOETYHMICHEERTLIDT, —DOOWMEDORHEEAET, =Dk 1 VTV I ADHPEAERDZDIZ,
T — &T TNOY =T HEHBEANFEASTH T, £ =2, W<ODBDNIBA VT 7 A HE D
FTRHEIIE. T=RITNRDATE2T—AR=IUNL VDB BZZLT, SVERNEXFYyY 22O LT
’4‘(;0)'?1 PostgreSQL ¥ =2 7)V® CLUSTER I Y RO RFa AV hzHL LDIMEAITENTVS &
BUTRIW),

U U, GIiST 1 V7w 7 AldEHIZ NULL {2 BH 32 ~2OBED & 25 PostGIS O GiST 1 VTV 7 AD Y
FARN VT TET, MOEIHIBRZT— AV —IU%BET,

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.

LY M AYE—JIZHDEY, T— 7" not null” FIRZEMTEI LT, ZORMIZEYHATHIETEET,
HlzRUET,

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

EHbAh, VA ARNY AT ATEBRIZ NULL HENBRERIGE, ZOMBIETEEEA, XI51CF HIE2EMNT
I EDfFEEMADRITNIEAR 5T, "ALTER TABLE blubb ADD CHECK (geometry is not null);” ® & 5 &
CHECK iR IXf# 2 £E A,

6.3 AszWZ jﬁﬁ(Z)[:]lE%

LXYE F—T7INT I3 WL, 4 REDT—REZFFDDIZ, HIZ OpenGIS ¥ D ST AsText() F 721k
STM&MWO%@%@OT77ﬁXDTZ@EVﬁXFU%ﬁﬁ*ﬁéiﬁﬁvt@t*iﬁ AR T
ST Force 2d() B Z A TWD ZOIZHKEL A, Zhid, KERI A A NY TIEEKRBA—/SNY REF
B2 28R ET, ZOA—NAY REE#T 2I121E. —EENINARICERTE > TEE L, HOINEK
et T 2D Y N HINETA,

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

AddGeometryColumn() EHEOTIAA NI AT ALAZEBMULGE, UAAN)DORTIZETIHIBENRHZ Z &
WCHERLUTLSEZI Y, ZOHREZZTREYT 2 12iE, HIROHIBRAHEIZZRY £9, geometry columns 7— 7V A
DTV M) EFEH LT, TOBRTHIBEZFEKTDI I L2 ENRNVTFI N,
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KEBT—TNVDY4E, WHERE i, BXU 771~ ) F—% U < IIMUDOBEY) R EZEUEIZ X > TTF— TN D—HAD
UPDATE #% ffl[fR X & T. UPDATE DOE/TORIZEIZ”VACUUM;” &£ 5H479 5 Z & T, UPDATE % & YV /NXWEE
WZRET2ONBENRY) ANEULNERTA, ZHICEY, TYRIV T AT AR=ANPBINITRDA L ET, 35
2, OTIRED I A MY 2F5D4. "WHERE dimension(the geom)>2” (Z & > C UPDATE % #lfR9 2 Z
LT, 2IETEPNTVDEIF AN DHFEIIAALE AFY TIEDLIENTEET,
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Chapter 7

PostGIS V7 7L VR

Z TR PostGIS 2 —H B L2 L BONLEBTY, ZOMIZ, —BHZRI—FBHEHLZRN
PostGIS A 7Y 7 MINUTRDSNEFAR— MEENHY £,

Note
: PostGIS (Z. BIEDOELFITIFAEH S SQL-MM LD FEADYEBZA ZFRABLTVWET, EREL T,
Not 0 aE>TOTEA L TW2ERDS  AEHE A (ST) 7L 74V A%FEI L HICEFMEEI N
F L7, URIOBEBIEEZBMTT N, BEFHINAFMAREARLHZEDIZDOVWTIE, ZOXEO—EHL
58 LTWET (BRE: FEHESREREEIL PostGIS 2.0 TIIERWICANTWVWET), IS DRESIIIEHET
HY., FkD))—RATIFHBRINETDT, *FHRVWTLREIL X,

7.1 PostGIS Geometry/Geography/Box 7—#% &

7.1.1 box2d

box2d — 2 RIENV VT4 VIR I A% RBT S EL,

5 EA

box2d I&. YA ARNY E/ZEIAA NIV IZ YA VD, 2 RTEDFEVAATWDRY 7 A% KBTS -0O12ffib
ND7EMT—2BTY, & 2IE EHNEKST Extentid box2d f VARV A%KUET,

xmin, ymin, xmax, ymax Dz &L EE, Ihbld, X &Y O#HFOR/MEL BAEZ RLUTVET,
box2d ®FF A FFEKIX BOX(1 2,5 6) DLDIZARY £T,

v R MDEF)

IOT=7VTIE, ZOT—ABTHEINSWRNEF Y AN AHF v A O -T2 ZEIF £,

* ¥ 2 NE -EI
box3d EE]

geometry EE]
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ESPEAE:H

Section 13.7

7.1.2 box3d

box3d — 3RV VT4 VI HRY I ARRBT L,

Bt

box3d I&. YAA RNV FAFIAANYIDIV Y aveEHE 3MTDRY I A %2RETZ-DI2Fbd
PostGIS 27— Td, 7z 2, LHEBDOST 3DExtentld box3d A7V 7 h&EKLU T,

ZOFREIEX, xmin, ymin, zmin, xmax, ymax, zmax T3, TNk, X, Y, Z OEiPHOER/ME & i AfE % H
DETJ,

box3d M7 F A h&KHiZ BOX3D(1 2 3,5 6 5) OLSIZBY X9,

v A MNDEF

ZDT—TIVTIE, ZOTF—XAMTHBEINDIHRNALFY ANEHHF YA MDD -EH2EITET,

FYARNE S FE

box HE)

box2d EE]

geometry EE]
BEIEHR

Section 13.7

7.1.3 geometry

geometry — [ AR % K D ZE MY & KB 9 5 1Y,

5 BA

geometry ik, ¥ (2 —27 Vv R) AR EOHIY) % KRBT 5 72O fb 5 FAR L PostGIS DZE[H T — & 1
T9,

VA AN EORTOEMBHEFIE, JAANYDET D EMSERDEN ZHNET,

F v X bDEE

ZOT=T7NT, ZOT—ZUTHFAINSPRNEZF Y AN EHBF Y A MO -HEXITET,

v ANk V- ETD
box EEd]
box2d EEz]
box3d EEz]
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bytea HE)

geography EE]

text EE]
BEER

Section 4.1, Section 13.3

7.1.4 geometry dump

geometry dump — LRI A A N O EFTRT 22D bNEESETT,

5EA
geometry dump i&, RO 7 1 —) REROELAITT,

e geom- XY TINEZIAAN)DERERHTEIIAAN)TY, VAR N XA TIE, bz L
9,

e path[] - ZV FINEZIYAANVNIZE TS geom EEADNAREHRT D 1 WEEES, NARHIE 1 4
Y TY (path[1l] BE#DEFETT),

ST Dump* REIECHEMR T A A ) 2 HEIRGIZ DT S H e UTHWET,

ESPEAIE

Section 13.6

7.1.5 geography

geography — P AR ([BIFEHFE FIIR) BERER 2 R D24 [t i) 2 R 5 BT,

3598

geography (&, HiFEERER ETHIY) 2 KB 2 72O 2 Z2HE T 9, PR IE F kg A THbER % €
TWEL £7,

VAT T 74 MERWEMREFEIZE ST, MEEMAATETVEZRTLIDOT, LVEEORWVFERPELNET,

v X NDEE)

IOT=7NTR, ZOT—EMTHEINDHRNEF ¥y AN EHBF v A MO —-T2E T £,

F ¥ ABNE BV-ETD
geometry [ ENEAERIZ N



https://www.postgresql.jp/document/current/html/rowtypes.html
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ESPEAE:H

Section 4.3, Section 13.4

7.2 FT—J7ILEEEH

7.2.1 AddGeometryColumn

AddGeometryColumn — YA A MY AT LZBGFEOT— 7 IIEBIUET,

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);

ER

VAARNV AT L ZBEOREMET — 7IVIZEMU £9, schema name & A F—< 4 T9, srid I& SPA-

TIAL REF SYS 57— 7Dy M) 22T 2B TRITNERY £FEAtype IZ’POLYGON’ *’MULTILINESTRI.
Lo, UAARNYZA THRRTLETRINERY FX A, HEULZAF—INFEELRN (F-IEBED
search path NS IXRZBWV) B, £/2348E L2 SRID, VA A MY XA 7E UL ISIRTEHARIETH D545

T —DEITONET,

Note
s Changed: 2.0.0 geometry columns Y R F LAY O T 52HL E 21— TR > 7. geome-
Nott try columns #ZEBH LAWE I ICRY EFLE, T74/) bTIEFHEHWEERE S, PostgreSQL D E!
BEFEFEVET, ZOBEBICESD WGS 84 @ POINT 15 LDHEESE ALTER TABLE some table
ADD COLUMN geom geometry(Point,4326); &I3&EMTY,
Changed: 2.0.0 flf% > LEHNH BHEICIE. use typmod % FALSE ICL F T,

Note
. Changed: 2.0.0 E2—IZDWTIL, geometry_columns ~NDFEEFITTE @< RY F LA, LHL.
Note typmod 7—TIIF A MJICH L THEBEINTWT, Oy REHEPEVE 21— BT —TLAHS
LD typmod DEBZMHETZDT, ELLEHRINET, HOVAA NV ERNTEZI 4 X MY EHK
HEEIELI—IIDVWTI, Ea—DIFARNYASLHNELLEHRIND L DICT B/, typmod V7
ARN)ADF v A MNDRETY, Section 4.6.352SBLTTFI,

Z®MDAY vy RIZOGC Simple Features Implementation Specification for SQL 1.1D%E%ETT,
ZOREBIE 3oL, Z EZHIFRL £E A,

ZDOAYY RIZHFRA MYV Z L IR LTV E T,

Enhanced: 2.0.0 use typmod 5IEMPEAINE Uz, T 74N M TG ZFICLUZED T4 typmod VA
ANVATLPERINET,



http://www.opengeospatial.org/standards/sfs
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1

-- Create schema to hold data

CREATE SCHEMA my schema;

-- Create a new simple PostgreSQL table

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

-- 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
__________ S S S o i SRR — — — —
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
---------- T T Rr Ry
geom | Point | 4326 | 2
geom C | Point | 4326 | 2

geomcp_c | CurvePolygon | 4326 | 2
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ESPEAE:H

DropGeometryColumn, DropGeometryTable, Section 4.6.2, Section 4.6.3

7.2.2 DropGeometryColumn

DropGeometryColumn — Y74 A M) BT A& ZERTF—TNNEREL £7,

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);

ER

VARANV AT LEEMT =TIV 5EREL £, schema name 1% geometry columns 57— 7 IV DF% %447 D
f table schema 7 1 — )V R —H U RIFTNER S RN L IZZTHERELSZI N,

ZMDAYw RIZOGC Simple Features Implementation Specification for SQL 1.1DE%ETT,
ZORRBIE 3oL, Z HEZHIBRL £E A,
ZDOAY Y RIGHREA MY VT LR IIE LT E T,

¢ Note
Note Changed: 2.0.0 COBEBIIEAREBDIHDDEDTY, geometry columns [FIRERF S AT LAY O
TJIRTBELI—TTDT, OFT—TIVDAHZLERULDIC ALTER TABLE % {f o /-BIRRA TTBET
ER

7l
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;

ESPEAIE

AddGeometryColumn, DropGeometryTable, Section 4.6.2

7.2.3 DropGeometryTable

DropGeometryTable — 57— 7))L & geometry columns D4%7 — 7 IVADZMOLTEHIRL £,



http://www.opengeospatial.org/standards/sfs
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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);

B

7 —7 )& geometry columns D7 — T IADZHOETEHIFRL £3, AF—<KIGiK PostgreSQL T
FEAF =I5 2 5NBWEEIE current_schema() Z V%9,

s Note
Not¢ Changed: 2.0.0 TZ DEIIEARBRD/DDENDTYT, geometry columns IFIREES AT LAS
AT ZELI—TIDT, DT —TILDAZTLERLLDIC DROP TABLE % {f - /-HIR A AIEET
ER

1

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;

ESPEACE:

AddGeometryColumn, DropGeometryColumn, Section 4.6.2

7.2.4 Find_SRID

Find SRID — VA AN AT LATEHZEINT VS SRID 2L £7,

Synopsis

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

Ll

BELZYA AN 51 L SRID #BHUE % GEOMETRY COLUMNS FT—TINVOBERIZE>TEUET, A A
N AT LAMBIELEMINTHARY (Fl: AddGeometryColumnBE%) 54121k, 2 OBEBUSEIEL £H A,

1

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

ST SRID

7.2.5 Populate_Geometry Columns

Populate Geometry Columns — Y7 A M) 4T AWRUERiF TR I NS », WY RZEREKZ2RODX I
LET,

Synopsis

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

Bt

VA AN T LAHEY RIUERT T2 FED A, geometry columns K a—ATIEL K EHFINTWD Z & 2 HEE
95720l N ERODESICUET, T7A4N T BEMiT2/R7220VTRTOIAA NI AT LER
BRI T 2RO N T MTEBLUET,

BAHBDZDL, TNTNDTT—TNBRELDZIAAN) R TEFFOT— T IMEK & N> 7222 57— TV
EOTRENHD DD DDOHHMNS, divy CHECK HIfIOBEA LR BEMICA > TWET, diOEHH K
WRGAIZIE, LA 7Y 3 V8T use _typmod=false 2¥ETHENHY 9, ZhNEFTIND &, BE
i FRLDIAA N AT LADPERIN, ZDOFPERINE T, FZ., ZHE T—TNVIETLDZTRTO
IAARNYV AL RLSEE =202 > 22K U 7

« enforce _dims _the geom- H5WPE YA A MYMNFE UKL EREDZ L E2fEFEIZL £F (ST NDims% ZE R
W)

» enforce geotype the geom- H5WPLHIAANYNFEUEZFHFDOZ L 2MHEFEIZL £9 (GeometryType#k
ZETFIW)

» enforce_srid_the geom- »5W25 I A A MY MNFEUHKHIEICIRD Z L 2/FICLUET (ST SRIDE ZH R
TWY)

T—7IUZ oid BB DEEITIE. ZOBBIET—TNDYFAN) AT ALTIZDOWT, SRID &Rt E VI A
N)RATR2HEELUT, BB UTHZBMU LS UET, BILAEEIZIE geometry columns (Z3H
Yl iasBmx i, ZoMOGAEIZIE, fiIAHEZX SN, MEEZHRLZTT —2NE8RINET,

Ya—0 oid BH2EE. T—7INVDEELFAUT, SIRD Rt IAARN) XA T2HELT, #@yLTy
NV % geometry columns 57— 7IVIZHHAL T4, HIKOEBMEINETA,

INTG AL DINERIL, geometry _columns DIFZHIFRL 25 XA T, TOZEM T — 7N EZERE 2 —IZDOWT
HFAL, @Rz E T — 7IENT 5, NI AXGESORROEHR T v /ST, NT A XN
W, M UZYA A N) AT LADOBOER L geometry columns IZFAINAZITOBE ZEUET, /8T A &ZfF
XOEAILHHIZ geometry columns IZHAIN/ZIfTOMEEL £T,

Availability: 1.4.0

Changed: 2.0.0 77 A4V N Tlk, YA A MY XA TOHIRIZOWT, Hl#% HERT 2R D IZHUEH 7% # > F
9, FL\ use typmod % FALSE IZ&EL TS Z & T, HHEREZMHATLEZ I ENTIET,

Enhanced: 2.0.0 use typmod LI BMQBEAINE Uz, BT LW RUEMiF CHEBRIND DRI F = v 7 T
S5NLMOFIEHNTEET,
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1

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

1
\d myspatial table
Table "public.myspatial table”

Column | Type | Modifiers

________ e e S S S S PP g Ep Ry — — — —
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

........ e e e
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 — Y4 A M) 75 ANDETOHYD SRID 2FH L, T—TNVDART—XEHHFL
i‘é—o

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);




PostGIS 3.6.0alphal ¥==7 )V 80 /962

Lt

VAARNY AT LANDOETOMYID SRID % #HH L, #lf%HH L. geometry columns DS ZEHH L 7,
NTLAWRIERETHRHINT VDI RS, MERIILFEINE T, JTHER: AF— bk PostgreSQL Tlk, AF
—IYWREINTORVEEIZIE, current schema() Z#H LU £7,

Z OB 3 IRGITIG L, ZEEHIBRL £ A,
ZDOAY Y BIFHERA Y V7 L HIFICHIE L T E T,

1

A A MY %E, EWKT X %2i->T, SRID 20K T — 7 IWIZHAL T

COPY roads (geom) FROM STDIN;

SRID=4326;LINESTRING(O0 0, 10 10)

SRID=4326;LINESTRING(10 10, 15 0)

\.

ZAUZ KD EEE T — TV, AT E AR SRID TH-H>TEH, 4326 ICAFEINZET:

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

ExdRoflE, ko DDL F4¢ ¥ (RiE: DDL I Data Definition Language DI T, T — X #EDEEEZTS S
FEZIEL. 2041k CREATE TABLE *° ALTER TABLE %44 L £9) &IERIUTT:

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

O—RUAET—XOBWBIEERIIRY) THD (£721F unknown 122> TW\W3B) TN EE Web A MVIZ—f

DIELTEE L 72\ &, DDL THEATAIRET T AN, PostGIS HHEH TIE—EOMBTIOLEMBAREDIEHY &
A,

ALTER TABLE roads

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

FEIER

UpdateRasterSRID, ST SetSRID, ST Transform, ST GeomFromEWKT

7.3 VFAAN)AVAKSDH

7.3.1 ST Collect

ST Collect — I A A NVDEENLIAA RN AL IV IV ELEIIVFRITA N ZERL T,

Synopsis

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

VAARNVEZEDTIAARN) IV Y a I UET, BRIV FRIAANYNIAA NIV I a VD
WINPT, ZOEIFX. ANIAAN)DXA TRRERIUPRZ D0 HENAREED) THREV XS, ANWIA AR
ViFaV 7Y avyNTEEINSD Z LiEdhY £HA,

1 FHOEA: ZDDABNTYA AN 2ZTMNIT D,
2 FHOEA: YA AN ORSIZZ2ITNIT 5,
3 HFHDEA: VA A MY DITERA 22T 2 HEABEL,

Note

Nott AATVEARYOWTIAHAL I 3y (RLFRIFA M ELEIAARYAL IV aY) DB
ICid, ST Collect @YX MYAL S Y avERLET (AMFIKARS>LIL IV a v E2ETHE—DS
(T THBED), TNERIZICE, $THT)TST Dump £FV. ANAL I Y aVESRTIR
WERICETHRLET (FIRALBY FT),

Note

Nott!  ST_Collect &ST UnioniE BT WA &S ICRAET A, RIS S RABMBATVET, ST Collect
BAATAA N ARZBEREFICIL IV a VICT ZENEKRTT, ST Union ik, 7—15 vy FLTW3
BHISASIIHE L, A VI EI N TBETBTIA VANV T EDEILET, BRETAVYILTT
BEXICRBE—DOIAA N ERTAEESHY T,

Availability: 1.4.0 - ST Collect(geometry) W EA XN FE U7z, ST Collect &N EZ<DIAA M) LY H
SHAB E O8I NEL 7,

ZOBBUE 3 oI L, ZEEHIBRL EE A,
ZDORAY Y RIFHFRA Y V7 EHFRICHIE L TOET,

Bl - ZDOAHNEBIBICE B R

2TARA Vb EINEL £9,

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

st astext

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

2 IRILARA ¥ N OILE

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)

gz IR L 9,

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

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

Bl - Ee5 B 8ICH B

BTSSR ERTS IV ANT T XD,
SELECT ST Collect( ARRAY( SELECT geom FROM sometable ) );

ENSEFZERTDIVANT 7 RO,

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))

il - EHREHBOEA
T—=TIWVHNDIFAN)DITN—TICEBERALV 7V arvEzERLET,
SELECT stusps, ST Collect(f.geom) as geom
FROM (SELECT stusps, (ST Dump(geom)).geom As geom
FROM

somestatetable ) As f
GROUP BY stusps

ESPEACE:

ST Dump, ST Union

7.3.2 ST LineFromMultiPoint

ST LineFromMultiPoint — Y )VF KA Y RIAARNUNLTA VAN) VT RERL T,

Synopsis

geometry ST _LineFromMultiPoint(geometry aMultiPoint);

Lt

YNWFRAVIRIAANIMNOTA VAN VT RERLUET,
RAYVNELETAVARN) VY TDAIANS 71 Y EEKT SIZIEST MakeLinez V&7,

Z ORI 3 RoIIIE L, ZEEHIBRL EE A,
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1

NVFRAYIIAANIDOETA VAR ) VT RERL ET,
SELECT ST ASEWKT( ST LineFromMultiPoint('MULTIPOINT(1 2 3, 456, 78 9)') );

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

ESPEAE:

ST AsEWKT, ST MakeLine

7.3.3 ST_MakeEnvelope

ST MakeEnvelope — FEFEAE D F/ME & B RMEN SFEEARY T2 2 EH U £,

Synopsis

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

Lt

X &Y O/ME & BRAMENSHERARY TV 2Bl L 9, AJfEIZ SRID THEINAZZHSHAIADERDT
NIE7B ) £ A, SRID BREIN TV ARWVWEEIZIE, RHZZEMSIGR (SRID 0) MEbE T,

Availability: 1.5

Enhanced: 2.0 SRID 8 € L CZ RO —T2EBETXLLHITHR ) E L,
Bl: NOUF 4 TRy AR TVDER

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

st asewkt

POLYGON( (16 10, 16 11, 11 11, 11 10, 10 10))

ESPEAIE

ST MakePoint, ST MakeLine, ST MakePolygon, ST TileEnvelope

7.3.4 ST Makeline

ST MakeLine — POINT, MULTIPOINT. LINESTRING »*5 LINESTRING %4 U £,
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Synopsis

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

3598

RAYM INVFRAVIEERIA VARV ITDIFAA NI DREEL I AV AM) VTR ERLEY, D
VAANY TR —DFELET,

1 BHDOER: ZODANVA AN 2ZITNIT 2,

2 BHOMA: VA L) ORIIEZIHI S,

R 3: VAAN)DITEGEZIMITEHMEL, ADIVAA MY OIEF E2HEFIZT LI BEBIFOH LT
ORDER BY #%f#5 »>, ORDER BY ffiz >4 7/ ) 2 £ 7,

ANTAVANY Y TORBAETERL TS /) — NEE—DRA Y MWL INET, K1Y MV ILFR
ALY RNDANTOEEHETDZHRA Y MNMIBEOSINERA, HINTFA VA NI VIO EERA Y N ZHIRT 51
I1&ST RemoveRepeatedPointshf 2 £ 7,

ZOBBIE 3 RoTITHIS L. Z EZHIFRL 8 A,
Availability: 2.3.0 - MULTIPOINT AJJEZEADK LN EAINE L/~
Availability: 2.0.0 - LINESTRING AN ZEZEADOK RPN EAINE L

Availability: 1.4.0 - ST MakeLine(geomarray) 2& A X E U7z, ST MakeLine £#BEEIZ LY Z < DR
LY LD RED ZODBALHEINTHET,

fBl: ZDAANEBIBICERBER

TODKRA YV NTHEEIND T A U EERLET,
SELECT ST AsText( ST MakeLine(ST Point(1,2), ST Point(3,4)) );

st astext

LINESTRING(1 2,3 4)

ZOD 3RV IS 3T v EERLUET,
SELECT ST ASEWKT( ST MakeLine(ST MakePoint(1,2,3), ST MakePoint(3,4,5) ));

st_asewkt

LINESTRING(1 2 3,3 4 5)

TODEERMINTOROSI A VA N) VIS4 Vv RERLET,
select ST AsText( ST MakeLine( 'LINESTRING(® @, 1 1)', 'LINESTRING(2 2, 3 3)' ) );

st astext

LINESTRING(O® 0,1 1,2 2,3 3)
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fl: Be5Z 3| 8ICE B R

WAREZEZESY T 7T ) THEONAZESN NS T4 2 ERL ET,

SELECT ST MakelLine( ARRAY( SELECT ST Centroid(geom) FROM visit locations ORDER BY <«
visit time) );

3IRITTRA V FOEFINS 3IRITGETA Ve ER LU ET,

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)

fl: E£HBEHOER

ZOWHITIE GPS IV ZDEENLRAL Y NORBAR—ADY =V AZBEHLETVWET, HERIAARNY
IX. GPS v 7 OBEINER L > b THERBEINDG AV AN) VI TT,

ORDER BY iz fi> Z ¥ T. IELWIEF® LINESTRING WAKTE £7,

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 KW HIDKTIE, ¥ 77TV TOERMN I 2> 22N TEET, £2ZL, 7T TS5V TY T
TYDOXWMELNEEINBRVGEERHY) £,

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;

ESPEAIE

ST RemoveRepeatedPoints, ST ASEWKT, ST AsText, ST GeomFromText, ST MakePoint, ST Point

7.3.5 ST _MakePoint

ST MakePoint — 2 X7, 3 kit (XYZ). 4 IRTTDHA >V NEEKL £T,

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);
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Ll

XY 2 kyt. XYZ 3 ¥Rot. XYZM 4 REDBA Y FIAA M) 2K L £, XYM BEEDFRA >~ M EEKT 512
& ST MakePointM % ffifHL £7,

AU ALY hdD SRID Z#5E 9 % I12IEST SetSRIDZ{HWE 7,

OGC ##uTlxd V) FXHAM, ST MakePoint I&ST GeomFromTextXST PointFromTextk Y @# TY, F 7z,
BAEIZ & 2 EEEZHHTE T,

Not¥ Note
HIBEZERICDOWT., X IIRET. YIIBETY,

“;.H,! Note
i ST_Point, ST_PointZ, ST_PointM, ST_PointZME# %= #A3 5 &, 5X 5Nk SRID Z/KD2RA Y b &

ERTDIEDNTEET,

) - oBIEOE 3 YGEITHIS L. Z 2B L £ A,

1

-- 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

ESPEAE:

ST GeomFromText, ST PointFromText, ST SetSRID, ST MakePointM, ST Point, ST PointZ, ST PointM,
ST PointZM

7.3.6 ST MakePointM

ST MakePointM — X, Y, M NS HRA >V M EAERKL £7,

Synopsis

geometry ST MakePointM(float x, float y, float m);
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Lt

X, Y, M EEHEEREORA VN EAERL ET, XY, XYZ, XYZM DR A > b % £5d $121dST MakePoint%
&9,

R U 72+~ b SRID 24559 % I12I1EST SetSRIDZffiv 9,

Not¥  Note
WIBEERIC DN, X REET. Y HBETT,

;.ta Note
N ST PointM, ST PointZMBISA > &. 5% 51k SRID £55. MEERSRA Y NEERT 22 &
NTEET,

1

Not¥ Note
ST_ASEWKT EXFIEAD/HITHEWNET, ST AsTexth M BISHER L TWRWEHTT,

AHHZ SRID TOARA ¥V b ZEKL £,
SELECT ST _ASEWKT( ST MakePointM(-71.1043443253471, 42.3150676015829, 10) );
st_asewkt

POINTM(-71.1043443253471 42.3150676015829 10)
WGS 84 MBLERRD M iz H DR A ¥ b DR,
SELECT ST ASEWKT( ST SetSRID( ST MakePointM(-71.104, 42.315, 10), 4326));
st asewkt

SRID=4326;POINTM(-71.104 42.315 10)

B URA Y O M EZESL £
SELECT ST_M( ST MakePointM(-71.104, 42.315, 10) );

result

ESPCACE:

ST MakePoint, ST SetSRID, ST PointM, ST PointZM
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7.3.7 ST_MakePolygon

ST MakePolygon — A& ROV A SNHAR) TV EEKL T,

Synopsis

geometry ST MakePolygon(geometry linestring);

geometry ST MakePolygon(geometry outerlinestring, geometry[] interiorlinestrings);

ER

B2 6N E AT EIRED RO THBINDGKRY TV LK LET, ANVAARNVIFHALZIA VAN
YTV UD) TRITINEBRD A,

R 1: —2DONEDTA VA RN) VT %2ZITHTET,

R 2t MDA VARN) VT ERE ) DAV AN) Y TOESIE 2Z 133, YA A MYESNIX
PostgreSQL ® array agg(), ARRAY[], ARRAY() IV A M T 7 R ZfHNET,

N;‘f"‘! Note
CORABIETILFSA VAN
SN

VI ERIINTERA, FAVANY VT DERKICIEST LineMerge % f&
ALEY, £k 54 v

Y
)Y T EMET BICIEST DumpxERL £,

Z OB 3 Rt U, Z HZHIBRL ZR A

Bl: B—AHDDORHH

2RTLTAVANY Y TIPERY) TV ERL £,
SELECT ST_MakePolygon( ST_GeomFromText ('LINESTRING(75 29,77 29,77 29, 75 29)'));

BT 14V ANY VT RBU S 720IZST StartPoint& ST AddPointZ#H L7725 A THRY TV &24EKL 7,

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;

BWILTAVARNY VY ITINERY TV LKL ET,

SELECT ST AsSEWKT( 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))

ME%ERDTA VAN VY ITNERY) TV EERLET,

SELECT ST ASEWKT( 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))
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Bl: REDRZFEDOHBRDIR

RABNREFHFODRN—FYRY TV EERL T,

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;

MERBTLIRERFODROBEROELGZEKRLET, ANKERY I/ FR) TVOT— T )V EKE
MDOZAVAN) Y ITDFT—TITT, Mlakgdd 71 IEST IsClosed CHIEL £3, RE2RTIA ¥
1&ST Boundary CTHiH U £9.ST MakePolygon BB ETYI DT A %ST LineMerge TH.—® LINESTRING
WHRHEIU £9 (A DL LD % RO B2 K256 12k, AIERKR) TV 24K U £7), LEFT JOIN % f#
ST, HMOENEZELETOEMNES Z 2L THNET,

Note Note
NULL E2%1I% ST MakePolygon (2589 & NULL A5R2 DT, CASE R&F->TWET,

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;

fuicid, MY 72V LATREGERINIEHRT S ARRAY() IV AT 7R L&D FENH Y 9,

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;

ESPEAIE
ST BuildArea ST Polygon

7.3.8 ST_Point

ST Point — X, Y & SRID OfEMNSRA >V b &2ARKU £7,
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Synopsis

geometry ST _Point(float x, float y);

geometry ST _Point(float x, float y, integer srid=unknown);
&R

AN X &Y OEBENORA Y FE2ELUET, ZHhiE, X &Y 205 SQL-MM DST MakePoint & [d]5F
<.

Not¥ Note
MWBERRICDOWT, X IIRET, YIIBETY,

Enhanced: 3.2.0 SRID {EEAHASEMINE U, HWA—Ya YTk, YA A RUICSRID 2525121k
ST SetSRID % fffl LA NIZAY HATUZ,

ZDAYw N SQL/MM {LkDFEETY, SQL-MM 3: 6.1.2

Bl: A XY
SELECT ST Point( -71.104, 42.315);

i€ U7z SRID & FD AR A ¥ b DERK:
SELECT ST_Point( -71.104, 42.315, 4326);

SRID # {5 Ml DSiik:
SELECT ST_SetSRID( ST Point( -71.104, 42.315), 4326);

Bl: OATS74

AT ST DRA Ve, FYAMDEES 0 2HoTHEKRLET:
SELECT ST Point( -71.104, 42.315, 4326)::geography;

PostGIS 3.2 X W HiidD 3 — RTidk CAST ZfivE7:
SELECT CAST( ST SetSRID(ST Point( -71.104, 42.315), 4326) AS geography);

RA Y N OB IR (WGS84 ) TRWGEIZIK, YA T T 7 410F v A NT ST EBEEREM %2175 &%
ENRHY EF, TOFITIE, RYVIVNZTHFE T« — b (SRID 2273) LDOHKRA > h% WGS84 (SRID 4326)
R AW T > TV E T,

SELECT ST Transform( ST Point( 3637510, 3014852, 2273), 4326)::geography;

ESPEAIE

ST MakePoint, ST PointZ, ST PointM, ST PointZM, ST SetSRID, ST Transform
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7.3.9 ST _PointZ

ST PointZ — X, Y, Z & SRID OfENSRA > hZEKRLU £,

Synopsis

geometry ST PointZ(float x, float y, float z, integer srid=unknown);

Ll

H A XY Z ez RS, 52 728541% SRID HEFDOR1 » M2 AR L T,

Enhanced: 3.2.0 SRID £EZ51E EMINFE L/, HNAN—=VavTlk, YAARMVIZSRID 25 25121F
ST SetSRID % f}fH UARTERY FEATLUA,

1
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)

ESPEAIE

ST MakePoint, ST Point, ST PointM, ST PointZM

7.3.10 ST_PointM

ST PointM — X, Y, M & SRID OfE»S R A >V b EAEKL £,

Synopsis

geometry ST _PointM(float x, float y, float m, integer srid=unknown);

Lt

H5RA 7= XYM EBEEZ RS, 5A75A81% SRID L HROHRA Vb 2AEKL 9,

Enhanced: 3.2.0 SRID FEJIEEMINFE L/, WA=V arTldk, IYAAMVIZSRID #5225 121F
ST SetSRID # i L & HUEA ) AT L .

1
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)
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ESPEAE:H

ST MakePoint, ST Point, ST PointZ, ST PointZM

7.3.11 ST _PointZM

ST PointZM — X, Y, Z, M & SRID OENSRA >V &4 L 9,

Synopsis

geometry ST PointZM(float x, float y, float z, float m, integer srid=unknown);

s ER

527 XY ZM EMEZRH, 5 X /23551 SRID 6 K DR 1 > b2 EK L £7,

Enhanced: 3.2.0 SRID ER3I$ANEMINE Uz, HWA—Y 3 VTl YA A R IZ SRID 25 %5171
ST SetSRID % fHfil LA NIZAY HATU 2,

il
SELECT ST PointzZM(-71.104, 42.315, 3.4, 4.5, 4326)
SELECT ST PointZM(-71.104, 42.315, 3.4, 4.5, srid => 4326)

SELECT ST PointzM(-71.104, 42.315, 3.4, 4.5)

ESPEAIE

ST MakePoint, ST Point, ST PointM, ST PointZ, ST SetSRID

7.3.12 ST Polygon

ST Polygon — 71 Y AU VU6 HEEL T~ SRID #KDHRY) TV &AL £T,

Synopsis

geometry ST _Polygon(geometry lineString, integer srid);

s ER

HEZONETA VAR Y IMMOEEL, srid HHEMBREZBEL/ZFR) IV E2ELET,
ST Polygon |&ST MakePolygon®E A 1 d, SRID OFEXBMUZEDITHTHNET,
NEFFORY TV % AEKT 5121k, ST MakePolygon®DERX 2 #ffivy, ST SetSRIDZ V£ T,
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Nott Note
ZOBEBIETILFS TEZIMITERA, ZAVARNY Y TDERICIEST LineMerge% f&

AVAN) Y
BLET. o FAVAMN) YT ZHHT 5ICIEST DumpZERALEY,

ﬂ ZMDAY v RIZOGC Simple Features Implementation Specification for SQL 1.1DE%ETT,
ﬂ ZMDAYw R SQL/MM {LERDEETY, SQL-MM 3: 8.3.2

0 - oBIRUE 3 VOB RIE L. Z IR IR L 24 A

1
2R TV EAERL £,
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))

BWILARY TV 2 KL £,

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))

ESPEACE:

ST AsEWKT, ST AsText, ST GeomFromEWKT, ST GeomFromText, ST LineMerge, ST MakePolygon

7.3.13 ST TileEnvelope

ST TileEnvelope — Web A )77 hJL (SRID:3857) LT XYZ 2 V& ffio MR TV &2 EKL £9,

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);

B89

XYZ tile system TO XA NO#HFH%Z RTEAKR) TVEEKLET, XAIEIA—LVNRVERT Z L, £D
LARWVTODRANA VT 7 A%5RT X, Y THELET, ST AsSMVIGeomTY 7 A~V % MVT &1 )LD HEFE
ERNCEBD - OIZRBRBERRANVEREEETDZOITMHNET,

FI7AINBNTI., ANy RO—TDRERRIFWeb Mercator (SRID: 3857) T. fE¥ERR Y = T ALK MILD
#ipH (-20037508.342789, 20037508.342789) #HY £9, Z4H MVT X 1INV THE I NS HE EHER R FE
BERTY, [LE/NT A —4& bounds 2fi5> &, HOWIEERD XA INEERTLHIENTEET, SRID 2 b,
A—=LL R 0 DBFD, IFAAN)DXYZ ANV AT LABRAUNEET R ERTIAA N 252 FT,



http://www.opengeospatial.org/standards/sfs
https://en.wikipedia.org/wiki/Web_Mercator_projection
https://en.wikipedia.org/wiki/Tiled_web_map
https://en.wikipedia.org/wiki/Tiled_web_map
https://en.wikipedia.org/wiki/Web_Mercator_projection
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L7585 A—4& margin id, ZAVE5AONEEEGEIFIEET 2201 # 0 E9, ~& 21E margin=0.125
CHETD Y, 125% HEEL 9, ZhiE. ST AsMVTGeomTONT WD, XA YA X 4096 DHEIZ
buffer=512 LHEE T DD L EMTT, XA INVFKREEOIMUZNNY 7 7 KT B 72DIHNETH, ZOHiFH
TR AV ICHEZ 52 5T, e 2E HiE (B1 YR 2—2DZ A VOEICH>TH, TDT A
DDA INTHEINZRNETY, FAELAZZAINE TV THES &, WHDZAIVIZHLDRAL Y v B&ENhD
ZLIIB) FET, AREREETD EMITHNUET, -0.5 KD/NIWHEIK, XA IVEZERIHT I LIZBREZDT,
HFAXNETA, ST AsMVTGeom & AT IV —Y YV ZIEE LRV TL Z IV, ST AsSMVTOHI% ZE R X
AN

Enhanced: 3.1.0 margin /87 A —&Z»EMINZE U7~
Availability: 3.0.0

Bl: 94Ty RO—TOEE

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))

ESPEAIE

ST MakeEnvelope

7.3.14 ST _HexagonGrid

ST HexagonGrid — 5l A4 A M) DR EZE2IIAN—FT L2 MBL VIV TYy 7 A%ELET,

Synopsis

setof record ST_HexagonGrid(float8 size, geometry bounds);

Lt

SEHDSNAEZ A VO ENGHEY £9, HIEROSNAFX XA INVTIZARKH3IZAIVAF—ITIEHY FHA), F
SRS LTy IH A X% EZ25L, SRS DFESAMNOIEFEY, SFHO—ZRSNHAEOX LIV, §740 b Tiling(SRS,
Size) W—2FEL £, ZOBBUL, & X N7z Tiling(SRS, Size) AOAAENEEIN-ERE2EH>T\5
MEDIMENSERIZERA T,



https://github.com/uber/h3
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- ﬂ - Q - “ - Q -
1.3 GG é % "
_m_
0 ﬂ Q Q o
-1,-1 1,-1 3,-1 5,-1 7.,-1

HIRAIED SRS 1I3BEFR Y A A MY D SRS TY,
NAEOLDOEI % 2 f5F71F 35129252 & T,

TDRAITHET DR U WBIE AR ERINET, K&

BN FRZAINPREEIZEHZANDFIZIAD LD BHEAAAAINEERTEILIETEEEA,
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=020
A\

NS=N20)
=ONSOU=

Availability: 3.1.0

Bl: NRAFEOROREHA LTS

NAXZALD) VIR UTRLI VY e dDIZF, A1 Y NOHFZERE LU THESTARAR T ) RE2EKL,
7w RIZEICHEE L £,

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;

fBl: RYITVDNRAFHNNL Y SDER

A IVERICIINAFROESZERK L, SAREA VA7 N UABVWEDZBRNAT DI, RVIV DA A
Ve ) £9,
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MEXICO

ViAo

WDEAIIE, TNTNDOMDNATED NV Y T8 | EERONSNAEPMNEFR CTERY £7,

N:‘t"l Note
~ LATERAL ¥—7— K&, FROM Y X hAD, RELYRIOT—TIL 2SR 28FE. EE%RTEEHIC
REERMIICE £ EF, CROSS JOIN LATERAL, CROSS JOIN, fEEA L. & ZDOFIDOR CERERTT .

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)

EEER

ST EstimatedExtent, ST SetSRID, ST SquareGrid, ST TileEnvelope

7.3.15 ST Hexagon

ST Hexagon — 526Ny VYA XL ARNAKT Y v REMANORIVERZFH> THR—-DOANAKEERL 7,

Synopsis

geometry ST _Hexagon(float8 size, integer cell i, integer cell j, geometry origin);
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B

ST HexagonGrid & [Al UMK S 1 NV OBRZHNE T, KDDL LIVOREIZ DT DONRMEEEBL 7,
ERETEAINVDOFEMEDEEZFHETEET, 774V NOFESEZIL 0,0 T,

NAEIE SRID OF%ER U THERI NS DT, SRID ZHfFd SMEIZET S 720DIZST SetSRIDZ WV E T,
Availability: 3.1.0

f5l: ERTARAFDERK
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))

ESPEAIE

ST TileEnvelope, ST HexagonGrid, ST Square

7.3.16 ST _SquareGrid

ST SquareGrid — 58I A A MY OBEREZRIIAN—TFTD 7)Y REARLEIVS UV Ty I AEEKLET,

Synopsis

setof record ST_SquareGrid(float8 size, geometry bounds);

3598

FHEOIEFEE A NVOME»5MEEY £, 5 A 6N FH SRS L Tv V¥ A XITH U T, SRS FHEMSIHED .,
— DM DIEHE A 1 (SRS, Size) W—2FEL 9, ZOBBIX. GA5N0/& 1) (SRS, Size) ND )
Y RADEDZANNEZENEEREA—NTY TTENE VS MBEICEREZLLUET,

HOIIESFOD SRS 3R YA A MY D SRS TY,

EHED2HEELZTY VYA RZE>T, HUWVEBAAUDBERINET, HE IO A IVIZHEE
UET, DT =Ty FSIZBIFDAINHMLOZALIIE. AT RIVERERO 2 ODBRFETOIEHFETT,

Availability: 3.1.0

Bl: ED 1ES) Y O

TV RIEOBERLAREZHED £, EICEAT 2UATER L WS ICIE, ST Intersects #£IZ7 1 V&Y V27
TEIBENDHY) £,
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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Bl: EAMADRA Y bDOBZ LT (@A LEE—DT ) v RZER)

EHBERANDEAY SOV 2475101E, BREUTHRS VY NOHRIEEfi> ~EAK T Yy REERL, 7Y
Y NICZERIRICHE G U9, HEHPHIZEROHME RAZGENH DT IHERE NIV, HEIZNVED L5102
U, BIECTEMEFRIZT—TIVEMRHITLTRIW,

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

Bl: RAVRZTEDT )y ROEEZF->LEAMADRA Y MRZ LT

ZAUIRA DB & [ CHERIZAED T, BA Y ML <R EELBZY T,

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

ESPEAE:

ST TileEnvelope, ST HexagonGrid , ST EstimatedExtent, ST SetSRID

7.3.17 ST _Square

ST Square — 5 A6N/T Y IV A XERAKTY) v REBNORIVERZHE> THR—-DIEAFZIRL £,

Synopsis

geometry ST _Square(float8 size, integer cell i, integer cell j, geometry origin="POINT(0 0)’);

AR
ST SquareGrid& [/ UIEAE A A VO Z > TOE G, KDDL INVDBEIZ—DZITDELEE LKL £
T, ERTEAINVOFEROEELZFETEET, 774V bOFSEEX 0,0 TY,

B 2607250 SRID TIEAENERINE T, 5X2HED SRID WA (FT7 AN MDEF) DA
1&ST SetSRID#%f#i>T SRID ##H&E L £7,

Availability: 3.1.0
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Bl: RRTHEARDERK
SELECT ST_AsText(ST_SetSRID(ST_Square(1.0, 0, 0), 3857));

POLYGON((0 0,0 1,1 1,1 0,0 0))

ESPEACE:

ST TileEnvelope, ST SquareGrid, ST Hexagon

7.3.18 ST Letters

ST Letters — 7 7 AV hOBAAMEEZ AL L, T 74NV MDOEI % 100 95, IA AN & UTHEIN
X B UET,

Synopsis

geometry ST_Letters(text letters, json font);

3598

AR T A Y N&flioT, HAXFH 2T IVFRE) IV LU THBELET, T2 VEANLFYERILETOX
FrEX1X100.0 T, 74N BDOR—ZAF 1 VORBMEIXFEMCEINE T, 74V MDA —NT A RIEX
FEXF—LUMJSON YV TE, TR VEAMLEFYEZILETOD 1000 BADEHI Z2RD 7 4+ ¥ MERD
TWKB % base64 T>d1—RUAZEDEEL £,

THFRANME TIANPITIEEAMIERINDEGDT, TFAMNDOMELEEE YA ALBHL 2TVET, WA
ST Scale % EM L. TD#% ST Translate Bfz@/HL £,

Availability: 3.3.0

fll: BAZE'YO’ DK

SELECT ST AsText(ST Letters('Yo'), 1);

ST Letter THERK U /2307
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Bl: BEDILKEHE

SELECT ST Translate(ST Scale(ST Letters('Yo'), 10, 10), 100,100);

ESPEACE:

ST AsTWKB, ST Scale, ST Translate

7.4 JVFAN)TOEY

7.4.1 GeometryType

GeometryType — Y4 A M) DRA T%XFHTRL £,

Synopsis

text GeometryType(geometry geomA);

Bt

VA A NY#IEZLINESTRING’, 'POLYGON’, "MULTIPOINT’ 2 ¥ DX FFHTEL £9,

OGC SPEC S2.1.1.1 - ZDOVAARNNA VAR Y AMAYN=IZHESTWBIFARNIDA VAR Y A[LATRER
TREZRA TOXFTZEUET, 1V AZ Y ZMEATRERIRE R A TOLHNE, XFHE U TERINET,

Not¥ Note
Z DOFE#IE. 'POINTM' &EHRBDT, DAARNIDPMEEZERFE >TVWELEIDLERLET,

Enhanced: 2.0.0 Z @AY —7 = 25, ZMAxIG, TIN JIGAEAINE L7,

ﬂ Z®MDAY vy RIZOGC Simple Features Implementation Specification for SQL 1.1DE%ETT,
D 22y FEEA N Y Y7 S L T 2,

O - ompiz 3 woricmIsL. Z MANBRL £ A

D - ommizsmsy—7 « A HELTO T,

) - o= & K= R (TIN) 1AL T,

1

SELECT GeometryType(ST GeomFromText('LINESTRING(77.29 29.07,77.42 29.26,77.27 29.31,77.29 +
29.07)'));
geometrytype

LINESTRING
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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
FEEIER

ST GeometryType

7.4.2 ST_Boundary

ST Boundary — ¥4 A MU DEHRZEL £,

Synopsis

geometry ST Boundary(geometry geomA);

3598

VA AN OMAGDOEHERAOMTEELET GRIEF: 74 Y ARN) V73R R IVETY Y, HEA TV
7 NI D S 6 HHE), MAGHOEHERIE OGC fkkd 3.12.3.2 HillfEd INTWE Y, MRELTHTLS
Bistix, OGC SPEC 3.12.2 TH#H#iINTW2 E51Z, IAARNY TV I T TR H>TRETEIET,

GEOS €YV a— )V TEELTWET,

o+ Note
N 2.0.0 £ VBB, T OBMIE GEOMETRYCOLLECTION. %54 5 & S £ 85 % L, 2.0.0 BLE
TERDYIC NULL 258 Y £F (GERIEAA),
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ﬂ Z DAY v RIZOGC Simple Features Implementation Specification for SQL 1.10%E%E T3, OGC
SPEC s2.1.1.1

ﬂ ZDAY v R SQL/MM HRkDELEE TS, SQL-MM IEC 13249-3: 5.1.17
0 - oML 3 YOLIT IS L. Z IR IR L 24 A,

Enhanced: 2.1.0 ZAIGHBEAINE L 7,
Changed: 3.2.0 TIN (Zxf)a LU £ U7, GEOS #ffinFt A, HiRZHFEAL FEA,

el
BRSINVFIAVAN) VT RERZRD TVOR
i SELECT ST Boundary(geom)
BRRA Y N2ERETIAVARNY) VY FROM (SELECT
'POLYGON (( 10 130, 50 190, 110 190, 140 <«
SELECT ST_Boundary(geom) 150, 150 80, 100 10, 20 40, 10 130 ),
FROM (SELECT 'LINESTRING(100 150,50 60, < ( 70 40, 100 50, 120 80, 80 110, <
70 80, 160 170)'::geometry As geom) As f 50 90, 70 40 ))'::geometry As geom) As f
ST AsText output ST AsText output
MULTIPOINT( (100 150), (160 170)) MULTILINESTRING((10 130,50 190,110 <o
190,140 150,150 80,100 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 1,06 06, -1 1, 1 1))')));
st astext

LINESTRING(1 1,0 0,-1 1,1 1)
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--Using a 3d polygon
SELECT ST_ASEWKT (ST Boundary (ST _GeomFromEWKT('POLYGON((1 11,06 01, -1 11, 111))")));

st _asewkt

LINESTRING(1 11,060 06 1,-1 1 1,11 1)

--Using a 3d multilinestring

SELECT ST AsEWKT(ST Boundary (ST GeomFromEWKT ( 'MULTILINESTRING((1 1 1,0 @ 0.5, -1 1 1),(1 1 <«
0.5,060 0 0.5, -1106.5, 110.5))')));

st asewkt

MULTIPOINT((-1 1 1),(1 1 0.75))

ESPEAIE

ST AsText, ST ExteriorRing, ST MakePolygon

7.4.3 ST BoundingDiagonal

ST BoundingDiagonal — YA A MY DNT Y F o U IRy 7 ZAD5fakiE R L £9,

Synopsis

geometry ST _BoundingDiagonal(geometry geom, boolean fits=false);

Ll

B2Z25NEIFANIDNT T4 VY ITRY I ADNARETAVARN) VITRUET, R/ MEDKRA >V N2IA
ML, BREDORA YV NS TDE, ZDODORA VIO RBEIAVARNI VYV ITIZRDET, ANTAARY
MWEDEAIZIE, AT LINESTRING EMPTY & 740 £9,

fits NI AL, REEEGVLENE S PEIEET L DT, FALSE DAL, EDORKIDBRNY VT4
VIR I ADHNAIREZIMNITE I LR TIET (BROHRNOR D YA A M) OREHFRSZY £9), W
MU TERINIZHAARDIND VT4 Y TRY T ARHIZADIAA M) 2 EAET,

BINDGTAVANI) VY TEEIZ, ANTVAARNYOD SRID EIRJE (Z & M B3dHd I L) 2kt L £T,

¢ Note
: R L (ANDIERA—D) HE. BINEZTA VAN VY JEEXMICRETY (REBIEWN), MR
AYRICIEZETY,

Availability: 2.2.0
ZOREBIE 3oL, ZEZHIFRL £E A,
ZOREBIE M EIZHIS LU 9,
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1

-- Get the minimum X in a buffer around a point

SELECT ST _X(ST_StartPoint (ST BoundingDiagonal(
ST Buffer (ST Point(0,0),10)

)));

ESPCAE:

ST StartPoint, ST EndPoint, ST X, ST Y, ST Z, ST M, ST Envelope

7.4.4 ST CoordDim

ST CoordDim — Y74 A~V DEEFIRITGEEL £9,

Synopsis

integer ST_CoordDim(geometry geomA);

35198

ST Geometry fEDEEXRTZEIKRL £,
Z OEEIEXST NDims®D MM M aD R4 T,

ﬂ Z DAY w RIZOGC Simple Features Implementation Specification for SQL 1.1DFEZ T,
ﬂ ZODOAYw Rid SQL/MM (#kDEETT, SQL-MM 3: 5.1.3

) 2oy KA N ) Y7L S LT £

O - omsus 3 woticHIs L. Z HANIRL £ A,

D - OB S Tk — 7 = AHIEL TV T

D - OB = = R f 8 (TIN) (LT3,

ll
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
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ESPEAE:H

ST NDims

7.4.5 ST _Dimension

ST Dimension — ST Geometry fED B ICZEL 7,

Synopsis

integer ST_Dimension(geometry g);

ER

VAANYDEBRITCERL T, A AN FEERTCUFTRINIERY) ¥ A, OGC SPEC s2.1.1.1 - 0
725 POINT. 1 75 LINESTRING, 2 725 POLYGON T, GEOMETRYCOLLECTION D& IFE R & DIRILD K
KIETY, RAZRT A A N (220D GEOMETRYCOLLECTION %) ¥4k NULL A%k Y 97,

ZDAYw N SQL/MM {LHkDFEETY, SQL-MM 3: 5.1.2

Enhanced: 2.0.0 ZHifAY —7 = A5t & TIN ISP EAINE Uz, EIA A MY 2 52581200 & & ITF
BBV EU,

Not¥  Note
2.00 LYRITIE, BIOAX N EEZ /M %FIFTWE LT,

ZOBEBIILHEY — 7 = AL TWET,
ZOBEEIZ=A L FHAZ A (TIN) I2/)ELUTWET,

1

SELECT ST Dimension('GEOMETRYCOLLECTION(LINESTRING(1 1,0 0),POINT(0® 0))"');
ST Dimension

ESPEAIE

ST NDims

7.4.6 ST Dump

ST Dump — VA A MY DEFHE L2 geometry dump fTOELEZEL T,
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Synopsis

geometry dumpl[] ST Dump(geometry gl);

Bl
VA ARN)EEEMHET D, A2 BT (SRF=Set-Returning Function) T3, Y74 A b (geom 7 1 —)V
R) L BEHEH (path 7 1« —)V R) 25785 geometry dumpfTOELEZEEL £,

FEINFRYAA MY ZA 7 (POINT,LINESTRING,POLYGON) Tld. path ELFIAZET geom AT A A
DERUICARDHE—DIAEY £9, ALY a v EAEREYILFRIAANITIE, Hr0BEH#ZL, aLvrvay
DEFENEZRT path ENHBLT2ELET,

ST Dump F¥ A A MY Z BT 2D F9, ST Collect/GROUP BY DT, Z OB DHFTHAT % ERK
LEd, 7z& 21X, MULTIPOLYGON % POLYGON (ZERT % 72D E 9,

Enhanced: 2.0.0 Z kY — 7 = A6, =G, TIN SHRBEAINE L7,
Availability: PostGIS 1.0.0RC1., PostgreSQL 7.3 LA EARKRETT,

\ott Note
1.3.4 L YRITIE, BRESOIAAN)THEAETRE, COBBIZISYYaLFET, 2hiZ 1.3.4 L0

LTETEINTWETY,

ZDOAY Y BIFHERA Y ¥V 7 EHIF IS L T E T,
ZOBRBIEZHARY —7 = AITHIELTWET,
Z ORI =AM & AR =AM (TIN) ISHEL THET,

Z OB 3 Kot U, Z EZHIRL €A

RAERY 72451

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 _AsSEWKT(a.geom), ST HasArc(a.geom)
FROM ( SELECT (ST Dump(p_geom)).geom AS geom
FROM (SELECT ST GeomFromEWKT ('COMPOUNDCURVE (CIRCULARSTRING(® 0, 1 1, 1 0),(1 0, 0 <+
1))') AS p geom) AS b

) AS a;
st_asewkt | st _hasarc
_____________________________ ecococococoooo
CIRCULARSTRING(O0 0,1 1,1 0) | t
LINESTRING(1 0,0 1) | f

(2 rows)
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ZEEY—7 X, TIN. ZAFOH

-- 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 (
((000,001, 011,010, 06000)),
((0600OG,010,110,100,000)), ((6G060 60, 10060,101,001,000)), ((110, 11«
1,101,100, 110)),

(10,011,111, 110,010)), ((661,106061, 111,011, 601))
)') ) AS p _geom ) AS a;
path | geom_ewkt
______ e S
1 | POLYGON((0 0 0,00 1,06011,010,000))
2 | POLYGON((0 60 0,060 10,110,100,000))
3 | POLYGON((60 06 0,10060,101,001,0600))
4 | POLYGON((1 10,111,101,100,110))
5 | POLYGON((®6 10,0 11,111,110,010))
6 | POLYGON((06 061,10 1,111,061 1,00 1))
-- TIN --
SELECT (g.gdump).path, ST ASEWKT((g.gdump).geom) as wkt
FROM
(SELECT
ST Dump( ST _GeomFromEWKT('TIN (((
000,
001,
010,
000
), ((
000,
010,
110,
000
))
)") ) AS gdump
) AS g;
-- result --
path | wkt
______ dbocococcococoocococoococococococoocooococoo 00000
{1} | TRIANGLE((0 0 0,0 01,0 10,0 0 0))
{2} | TRIANGLE((0 0 0,0 1 0,1 10,00 0))

ESPEAIE

geometry dump, Section 13.6, ST Collect, ST GeometryN

7.4.7 ST _DumpPoints

ST DumpPoints — V74 A M) ADFEEDFTTH S geometry dump TOEEEZEKL £,

Synopsis

geometry dump[] ST_DumpPoints(geometry geom);
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Lt

VAN OREE (THR) 235, £4 % KT B (SRF=Set-Returning Function) T3, V7 A b (geom
74—V R) BRI (path 7 1 —)V R) 574 5geometry dumpfrDEESZIRLU 9,

e geom 7 14—V RIZIX, BEAEN/ZYA AN OMEEEEKBTS POINT A £,

e path 74 —JU K (integer[]) i&. GASNAEIY A AN OBERNDEENEZFNET LA VTV I ATY, A
VIV I AIZ1LHBEFYTY, 2& 2 LINESTRING (2xf U Tik, LINESTRING ® n BEEHODEEMEZ 1 T3
. {i} &7&Y 9, POLYGON (Zx L Tl. 1 2ER%ES (1 ASMER. fWVTNER). j 2BROBIEALE L 95 &,
{i,j}y &&V £9,

PR GBI A AN 2 HE9 5 12I1EST PointsZ &£ 7,

Enhanced: 2.1.0 #ER ELUFE L7~ C SFETEELARABLE L,

Enhanced: 2.0.0 ZHAEY —7 = 250G, =S, TIN SR EAINE U /2,
Availability: 1.5.0

ZOAYW RiFHfEA MY v 7 e g ic i L TWET,
ZOBEBIILHEEY — 7 = AL TWVWE T,
Z OBEBIE =M & AHA =AM (TIN) IC/)ELTHhET,

ZOBBUE 3 IRTITIG L, ZEEHIBRL EE A,

SAYVANYYTDT—TILD /) — RADHHIBRSE]

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;
edge id | index |
o ccococoooococoooo
| POINT(1 2)
| POINT(3 4)
| POINT(10 10)
| POINT(3 5)
| POINT(5 6)
| POINT(9 10)
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RAERY 72451

SELECT path, ST AsText(geom)

N WN~

o o

oON B
~N N o

FROM (
SELECT (ST DumpPoints(g.geom)).*
FROM
(SELECT
'GEOMETRYCOLLECTION (
POINT ( 0 1),
LINESTRING ( 0 3,
POLYGON (( 2 0, 2
POLYGON (( 3 @, 3
(51, 4
MULTIPOLYGON (
(65,0
(16, 3
(( 54,5
)
) '::geometry AS geom
) AS g
) 3
path | st astext
........... foooooooooooo
{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 0O)
{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(O® 5)
{5,1,1,2} | POINT(0O 8)

Uuo N
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{5,1,1,3} | POINT(4 8)
{5,1,1,4} | POINT(4 5)
{5,1,1,5} | POINT(0O 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)

ZmEEAY—7 X, TIN. =ZAFOH

-- Polyhedral surface cube --
SELECT (g.gdump).path, ST AsEWKT((g.gdump).geom) as wkt

FROM
(SELECT
ST DumpPoints(ST_GeomFromEWKT ('POLYHEDRALSURFACE( ((6 60, 6001, 611, 610, 060 <+
0)),
(000,010,110, 100,000)), (@006, 100,101,001, 000)),
((110,111,101, 100, 110)),
((@10,011,111,110,010)), ((661,101, 111,011, 0061)))"') ) AS gdump
) AS g;
-- result --
path [ wkt
......... dbooocooocoocoooooo
{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(® 1 0)
{2,1,3} | POINT(1 1 0)
{2,1,4} | POINT(1 0 0)
{2,1,5} | POINT(® 6 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(O 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(0 1 0)
{6,1,1} | POINT(® 0 1)
{6,1,2} | POINT(1 0 1)
{6,1,3} | POINT(1 1 1)
{6,1,4} | POINT(® 1 1)
{6,1,5} | POINT(O 0 1)

(30 rows)
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-- Triangle --
SELECT (g.gdump).path, ST AsText((g.gdump).geom) as wkt
FROM
(SELECT
ST DumpPoints( ST _GeomFromEWKT ('TRIANGLE ((
00,
09,
90,
00
))') ) AS gdump
) AS g;
-- result --
path | wkt

+
{1} | POINT(G 0)
{2} | POINT(0 9)
{3} | POINT(9 0)
{4} | POINT(G 0)
-- TIN --
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
_________ dboccoccococcococooo
{1,1,1} | POINT(O 0 0)
{1,1,2} | POINT(O 0 1)
{1,1,3} | POINT(O 1 0)
{1,1,4} | 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(O 0 0)
(8 rows)
BE B R

geometry dump, Section 13.6, ST Dump, ST DumpRings, ST Points

7.4.8 ST _DumpSegments

ST DumpSegments — V7 A MV NOLDIFTHD geometry dump fTOEEEZIRL FT,
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Synopsis

geometry dump[] ST_DumpSegments(geometry geom);

3598

VAARNYOUEMET S, EE%KTEE (SRF=Set-Returning Function) T9, ¥4 A NV (geom 7 1 —)V
R) & BRES] (path 7 14—V R) D572 5geometry dumpfTOEEZEL £7,

* geom 7 A —)V RD LINESTRING 352 6N7/2TA A MY D5 % KB L, CIRCULARSTRING (& FI5l#R5 % %
WU,

e path 7 1 —JV R (integer[]) I&. 5X56NZIFANY DERNDLDEENMEZFIEHTDEA TV I AT
To A VTV I AT 1LHBEYTY, 722 21E, LINESTRING (2% U Clk, LINESTRING ® n FEDWU% i &
THE, {1} &Y 9, POLYGON (XU Tl 1 2IREFS (1 PE, FOTHER)., j ZEROLDIHRNLE L
T5E, {i,j} eRmYET,

Availability: 3.2.0
ZOBBIE =M & BRI =M (TIN) IS LU TWET,
ZORBIE 3TN L, Z EEHIBRL EE A,

RAERY 72451

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 1,3 3)
{1,2} b'’|b’" LINESTRING(3 3,4 4)
{2,1,1} b'’|b’" LINESTRING(5 5,6 6)
{2,1,2} b'’|b’" LINESTRING(6 6,7 7)
{2,1,3} b'’|b’" LINESTRING(7 7,5 5)
(5 rows)

TIN. =AR0H

-- Triangle --

SELECT path, ST AsText(geom)

FROM (
SELECT (ST DumpSegments(g.geom)).*
FROM (SELECT 'TRIANGLE((

’

’
’

[clc oo
[cN oo
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))'::geometry AS geom
) AS g

{1,1} b'’|b’" LINESTRING(
{1,2} b'’|b’" LINESTRING(
{1,3} b'’|b’" LINESTRING(
(3 rows)

(el oM o]
o 0o
O‘LOO
Os@

-- TIN --

SELECT path, ST ASEWKT(geom)

FROM (
SELECT (ST _DumpSegments(g.geom)).*
FROM (SELECT 'TIN(((

000,
001,
010,
000
)),
000,
010,
110,
000
))
) '::geometry AS geom
) AS g
) 3
path b'’|b”"" st asewkt
{1,1,1} b"|b" LINESTRING(G 0 0,0 0 1)
{1,1,2} b'’|b’" LINESTRING(® 6 1,0 1 0)
{1,1,3} b'’|b’' LINESTRING(O6 1 0,0 0 0)
{2,1,1} b"|b" LINESTRING(G 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)
BE B

geometry dump, Section 13.6, ST Dump, ST DumpRings

7.4.9 ST _DumpRings

ST DumpRings — RY T>DV 722D geometry dump fTOEEZKL £,

Synopsis

geometry dump[] ST_DumpRings(geometry a polygon);
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5EA
VAARNYEREMET S, E£E % KTEE (SRF=Set-Returning Function) T3, ¥4 A NV (geom 7 « —)V
R) & #BREF] (path 7 1« —)V R) D572 5geometry dumpfTOEEZEL £7,

VANV EREMIET S, £4% KT (SRF=Set-Returning Function) T9, YA A MV (geom 7 1 — )
R) L BEEH (path 7 1 —I)V R) »2 5785 geometry dumpfrDELEZEL T,

Not¥ Note
POLYGON ¥'# % k1) TOHEE L 3. MULTIPOLYGON TIZEIE L %t A

Availability: PostGIS 1.1.3 PostgreSQL 7.3 A E2SBETT,

Z OB 3 kot U, Z EZHIRL €A

1

7T O—RI R IE A,

SELECT polyTable.fieldl, polyTable.fieldl,
(ST DumpRings(polyTable.geom)).geom As geom
FROM polyTable;

B—DREFOR) TV

SELECT path, ST _AsEWKT(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))

ESPEAIE

geometry dump, Section 13.6, ST Dump, ST ExteriorRing, ST InteriorRingN
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7.4.10 ST_EndPoint

ST EndPoint — LINESTRING & 7z(& CIRCULARLINESTRING DO#¥idD AR > h &R U £9,

Synopsis

geometry ST_EndPoint(geometry g);

ER

LINESTRING % 7-i% CIRCULARLINESTRING YA A MV D, HEDKRA Y h% POINT TRUET, AS/ST A
— &M% LINESTRING T% CIRCULARLINESTRING THZRWEHEITIE, NULL 2K U 7,

ZDOAYY RiE SQL/MM (kD FEE TS, SQL-MM 3: 7.1.4
ZOBEIE 3Tzt U, ZEEHIBRL EE A,
DAY RFHigEA MY V7 e iz sE L TV ET,

Note
s Changed: 2.0.0 —2DYA X NYTILFSAVRINY VT TEELRL Y E L, PostGIS DL
Nt (—S3v it COBBE—DDIILFSA VRN Y I THIEL, KiEKA Y FEELET, 2.0.0
Tk, DOV FSAVRARN) VT ERRICNULL 23R L FT., AVEIERXELINTUOWARWEETL
7=H. F—4 7% LINESTRING & L THRMLTW2EBbhz1—H—(E. 2.0.0 TNULL pH5EXN BT
EEARBRTIALHMNEE Ao

1

T4V AN) YT DORGERA VB

postgis=# SELECT ST AsText(ST EndPoint('LINESTRING(1 1, 2 2, 3 3)'::geometry));
st _astext

POINT(3 3)

FA VAR VT YUNDORYE R A > ME NULL

SELECT ST _EndPoint('POINT(1 1)'::geometry) IS NULL AS is null;
is _null

BWILTA VAR VT ORGRA >

--3d endpoint
SELECT ST AsSEWKT(ST EndPoint('LINESTRING(1 12, 12 3, 0 0 5)'));
st _asewkt

POINT(® @ 5)

CIRCULARSTRING D#&¥iii AR > k
SELECT ST_AsText(ST_EndPoint('CIRCULARSTRING(5 2,-3 1.999999, -2 1, -4 2, 6 3)'::geometry)) <

’

st astext

POINT(6 3)
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ESPEAE:H

ST PointN, ST StartPoint

7.4.11 ST_Envelope

ST Envelope — YA A NVDNDI YT 4 YV ITRY IV A%KBTEIVAA M) ZERELET,

Synopsis

geometry ST_Envelope(geometry gl);

ER

B2 6NV A M) OGRS EZE/NSUSE (float8) DEINNT VT4 VIR I A% I A AN TELUET, K
VIVENT YT VTR 7 ADHDRA Y N TERINET (MINX, MINY), (MINX, MAXY), (MAXX, MAXY),
(MAXX, MINY), (MINX, MINY)), (PostGIS ix ZMIN/ZMAX £Eh1L £9).

MRS 25HE MEDZ 1 >~ A4 2 K) I& POLYGON & D {EWRITTDOTY A A MY, §405 POINT & 721
LINESTRING %R U £9,

Availability: 1.5.0 Z2EH 25 I il 123 floatd 2~ 5 float8 1242 £ L 72,
Z MDAV w RIZOGC Simple Features Implementation Specification for SQL 1.1D%E% T3, s2.1.1.1

ZDAYw M SQL/MM H:AkDHELE TS, SQL-MM 3: 5.1.19

1

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)



http://www.opengeospatial.org/standards/sfs

PostGIS 3.6.0alphal ¥==7 )V 118 /962

SELECT Box3D(geom), Box2D(geom), ST AsText(ST Envelope(geom)) As envelopewkt
FROM (SELECT 'POLYGON((©0 0, 0 1000012333334.34545678, 1.0000001 1, 1.0000001 0, 0 <+
0))'::geometry As geom) As foo;

BAYVRESAUVAN) VY ITDRINSNT YT 4 VTR T A

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))

ESPEAIE

Box2D, Box3D, ST OrientedEnvelope

7.4.12 ST_ExteriorRing

ST ExteriorRing — RV IV OARERITLEIA VAN V%KL ET,

Synopsis

geometry ST _ExteriorRing(geometry a polygon);

B

POLYGON D4hEi% #3845 LINESTRING 2R U 9, YAAMYMNRY) TV TRVEEIE NULL 28U &
ED
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N;‘t"! Note
COBEBRITILFR)IVCTREELEFEA, YILFRY T VICH L TIEST _GeometryNZ 7=
[&ST DumpZz#HALTTFI W,

Z DAY w RIZOGC Simple Features Implementation Specification for SQL 1.1MFE#T9, 2.1.5.1
ZMDAYw R SQL/MM {LEkDEETY, SQL-MM 3: 8.2.3, 8.3.3

Z OB 3 Kot U, Z EZHIRL €A

1

--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((6 61, 111, 121,111, 0601))")
)

);

st _asewkt

LINESTRING(®0 © 1,1 11,12 1,11 1,00 1)

ESPEAIE

ST InteriorRingN, ST Boundary, ST NumlInteriorRings

7.4.13 ST_GeometryN

ST GeometryN — Y4 A MY AL 7Y avoE#ZE DKLU ET,

Synopsis

geometry ST _GeometryN(geometry geomA, integer n);

Bt

GEOMETRYCOLLECTION, MULTIPOINT, MULTILINESTRING, MULTICURVE, MULTIPOLYGON, POLY-
HEDRALSURFACE D AN I A AR D, 1 1HFY TN FEHOHEFEZIKRL 9, MDEEICIE NULL 23K U &
—é—o
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\ot! Note
OGC 807 0.8.0 fRNSA YT IR % LIBFYICLTWET, ThEYRIDIRTIE 0O BFEY ICA
2TWET,

N;‘H’! Note
CAEANYDETDEREZMHET BITIEST DUMPpD AL IR T L, B—IAX N TEHFELE
ER

Enhanced: 2.0.0 Z WAV — 7 = ZAxe. =MAxbn, TIN JerEAINE U7,

Changed: 2.0.0 UFTORTIFIEY N F DI A A M) Tlk NULL 25EY £ U7z, ST GeometryN(..,1) DA
YA AN)ZRTEIIEHFINEL /2,

Z DAY KIZOGC Simple Features Implementation Specification for SQL 1.1DE%E T,
ZDAY Y RiE SQL/MM {LRkDFEL T, SQL-MM 3: 9.1.5

ZOBBIE 3 RITITHIS L, Z EZHIFRL FE A,

DAYy RIGEIFEA M) v 7 L IS LT E T,

ZOMBUIZHERY —7 = 2ITIG LTV ET,

ZOBBUF=ATE & A=A (TIN) ISHIEL T ET,

RAERY 72451

--Extracting a subset of points from a 3d multipoint
SELECT n, ST _AsSEWKT(ST GeometryN(geom, n)) As geomewkt
FROM (
VALUES (ST_GeomFromEWKT ('MULTIPOINT((1 2 7), (3 4 7),
( ST_GeomFromEWKT ( "MULTICURVE (CIRCULARSTRING(2.5 2.5,4.
)As foo(geom)
CROSS JOIN generate series(1,100) n
WHERE n <= ST NumGeometries(geom);

0))') ),
), (10 11, 12 11))') )

n | geomewkt
coodhhcmoCmomoCOCCOoOCOObDOOCOOCOoONONOC Moo OO0 oo oo
1 | POINT(1 2 7)

2 | POINT(3 4 7)

3 | POINT(5 6 7)

4 | POINT(8 9 10)

1 | CIRCULARSTRING(2.5 2.5,4.5 2.5,3.5 3.5)
2 | LINESTRING(10 11,12 11)

--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);
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ZEEY—7 X, TIN. ZAFOH

-- 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 (

((606O,001,011, 010, 0020)),
((600O,010,110,100, 000)),
((606OG,10060,101, 001, 000)),
((110,111,101,1006,110),
(10,011,111, 110, 010)),
(61,101,111, 011, 0061))
)') AS p _geom ) AS a;

geom_ewkt

POLYGON((0 © 0,1 06 0,10 1,0 0 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))

ESpEAIE

ST Dump, ST NumGeometries

7.4.14 ST GeometryType

ST GeometryType — Y74 A 1) D SQL-MM # % XX F5|TELU 7,

Synopsis

text ST_GeometryType(geometry gl);
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Lt

V% A MY E%’ST LineString’, ST Polygon’, ‘ST MultiPolygon’ D X FHTEL £9, Z DKL Ge-
ometryType(geometry) &IXE4 Y, LIHIZ'ST P, MEZ2F>TWa2%2RUEEA,

Enhanced: 2.0.0 Z WAV —7 = AR IGHNEAINE L 72,
ZDAY Y RiE SQL/MM {LkkDSEEE T, SQL-MM 3: 5.1.4
ZOBBIE 3 RITITHIE L. Z EZHIFRL £E A,
ZOBBIEZHAY — 7 = AR LTV ET,

1

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, 6061, 011, 010, 0 «
0 0)),
((000,010,110, 100, 000)), ((60060, 1006, 101, 0601, 0600) <+

’

~

((

1 )
((0

10, 11,101, 100, 110)),
10, 11,111,110, 010)), ((6O61, 101,111,011, 001) «
"))

--result

ST PolyhedralSurface

-
-0 o
T o

SELECT ST GeometryType(ST GeomFromEWKT ('POLYHEDRALSURFACE( ((6 0 6, 001, 611, 010, 0 «+
0 0)),
((000,010,110,100,0080)), ((0O6O6, 100,101, 001, 000) «

~

’

((11 )
(01

0 110)),
1 ©610)), (661,101,111, 0611, 0601) «

D 11,1 1, 100,
5 11,1 1, 110,
"))

--result

ST PolyhedralSurface

-
oo
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
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ESPEAE:H

GeometryType

7.4.15 ST _HasArc

ST HasArc — VA A MVIZHIIAEENT VDI NE ST ARLET,

Synopsis

boolean ST _HasArc(geometry geomA);

st e

VAARNDFREIAANI ALY a il o A VAN VIR EENTVWEEAIZ TRUE 28U 9,
Availability: 1.2.3?

ZOBEIE 3 TITHIb U, ZEEHIBRL EE A,
DAY RFHEA MY V7 e iz sE L TV ET,

1

SELECT ST HasArc(ST _Collect('LINESTRING(1 2, 3 4, 5 6)', 'CIRCULARSTRING(1 1, 2 3, 45, 6 <+
7, 56)'));
st _hasarc
t
ESPEN A

ST CurveToLine, ST LineToCurve

7.4.16 ST InteriorRingN

ST InteriorRingN — KV > D N HHOWE (V) 2L £7,

Synopsis

geometry ST InteriorRingN(geometry a polygon, integer n);
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Lt

) IVONFHOWNEREZERLET, YAA NIRRTV TRON N BHIPHAA DY G NULL 238U £7,

No-ld- Note
COBHENLFR)IVTCREELEREA, YILFRY ITVICH L TIEST GeometryNZ 7=

IEST_ DumpZz AL TTFI W,

ﬁ Z DAY RIXOGC Simple Features Implementation Specification for SQL 1.1D5E%ETY,
ﬂ ZDAYw R SQL/MM {ERkDFELETY, SQL-MM 3: 8.2.6, 8.3.5

D - oBIBUE 3 VGBI AIE L. Z MR IR L 24 A,

1

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(1l, 2), 10,3))) As geom
) as foo;

ESPEAIE

ST ExteriorRing, ST BuildArea, ST Collect, ST Dump, ST NumlnteriorRing, ST NumlInteriorRings

7.4.17 ST _NumCurves

ST NumCurves — E&HFRANOHIAROEZ KL £,

Synopsis

integer ST_NumCurves(geometry a_compoundcurve);

B

HEMFRAN OO Z KU £, ANVEOEEIMOLEIZIX 0 2L, HEHIRTRVWEEIZIX NULL %
BUET,

ﬁ\_ODXV‘/l\iSQL/MMﬁﬁOD% %TCd9, SQL-MM 3: 8.2.6, 8.3.5

) - omsuL 3 oL IS L. Z IR IR L 24 A,
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1

-- 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,
)');

4.5 2.5, 3.5 3.5),
2

5
2)
-- Returns 0

SELECT ST _NumCurves ('COMPOUNDCURVE EMPTY');

ESPEAIE

ST CurveN, ST Dump, ST ExteriorRing, ST NumlnteriorRings, ST NumGeometries

7.4.18 ST CurveN

ST CurveN — #AMMONEFHOMFRT A A MY 2K 7,

Synopsis

geometry ST _CurveN(geometry a compoundcurve, integer index);

Ll

HEMBONBZBHOMBEY A ANV ZELET, 1V TV I AR LIBEYTY, IAAMN)DPESHETROGS
XA VT Y I AWHPENADGEIZIE NULL 280 £9,

ﬂ ZDAYw N SQL/MM ERkD LT, SQL-MM 3: 8.2.6, 8.3.5

) - omsuE 3 VOB IS L. Z B HIRL 4 A,

1

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)
), 1))

ESPERE
ST NumCurves, ST Dump, ST ExteriorRing, ST NumlInteriorRings, ST NumGeometries

7.4.19 ST IsClosed

ST IsClosed — 71 Y AR VT DM EREN—H LTSI 22 T AMLET, ZHAY—T7 = AIZDVTIE
AU TWAM2 (IR THE») 2T AMNUET,
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Synopsis

boolean ST _IsClosed(geometry g);

B

LINESTRING D45 &R —E T S5 AT TRUE 2IRU 9, ZHAEY =7 = AIZOWTIE, =7 = AWM
(FAWTW3) ik BALTW3) e T AL ET,

ZMDAYw RIZOGC Simple Features Implementation Specification for SQL 1.1D%E%ETT,

ZDAY Y RiE SQL/MM (LD FEETY, SQL-MM 3: 7.1.5, 9.3.3

;-td Note
: SQL-MM Tl& ST IsClosed(NULL) D#ERIE 0 EEFRINTWE I A PostGIS Tld NULL ZiRL &
EE

Z OB 3 RTITIG L, ZEEHIBRL £ A,

ZDAY Y KRG A M) V7 e HER IO IR LU TV ET,
Enhanced: 2.0.0 ZHi{EY —7 = A InBEAINE L 7,

ZORBIIZHAERY —7 = ATHIHELTWET,

SAVAN) VT ERAY SDBI

postgis=# SELECT ST IsClosed('LINESTRING(® @, 1 1)'::geometry);
st isclosed

postgis=# SELECT ST IsClosed('LINESTRING(O0 6, 6 1, 1 1, 0 0)'::geometry);
st isclosed

postgis=# SELECT ST IsClosed('MULTILINESTRING((® 6, © 1, 11, 0 0),(0 0, 1 1))'::geometry);
st isclosed

postgis=# SELECT ST IsClosed('POINT(0 0)'::geometry);
st isclosed

postgis=# SELECT ST IsClosed('MULTIPOINT((® ©), (1 1))'::geometry);
st isclosed
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ZHEEY—T7 = 2DH

-- A cube --
SELECT ST IsClosed(ST _GeomFromEWKT ('POLYHEDRALSURFACE( ((6 06 6, 0 0 1, 0 1 <+
1, 010, 000)),
((0 0,010,110, 100,000)), (OO606, 100,101,001, 000) «

' )

0
)
1 110)),

1 ©610)), (6061, 101,111, 0611, 0601) «

[l <]

11,101, 100,
11,111, 110,

’
’

")

-
oo
T o

’

st isclosed

-- Same as cube but missing a side --
SELECT ST IsClosed(ST GeomFromEWKT ('POLYHEDRALSURFACE( ((6 @6 6, 0 061, 011, 010, 00 «+
0)),

(006,010,110, 100,000)), ((06O6, 100,101, 001, 0020) «

0

),
( 10,111,101, 100,
10,011,111, 110,

(1 10)),
((0 0))

1
010)))"));

st _isclosed

ESPEAIE

ST IsRing

7.4.20 ST _IsCollection

ST IsCollection — YA A NVDXA TWIAARN) IV IV a Vg T ANUET,

Synopsis

boolean ST _IsCollection(geometry g);

ER

VAARNVDRATNIAANY) ALY ayTH5HEIC TRUE ZRLET, IV Ya VFRO@Y T,
e UAANYOVIVAY

e YNFHRAY M, YUVFRVIY, INFIA VAN VT, IFhifR, S VFHY—T7 A

o HEE R

;-Hi Note
: COBBIZIAXMNIDIA TEBTLES, Thid, ZOAL I arTHBHE. FLE—DDIL
AV NEFE23ALIYavTHBHEICIE TRUE ZRT I EZ2FRLET,
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Z OB 3 kot U, Z HZHIBRL ER A

DAY RFHiEA MY V7 e iz sE L TV ET,

il

postgis=# SELECT
st iscollection

postgis=# SELECT
st _iscollection

postgis=# SELECT
st _iscollection

postgis=# SELECT
st _iscollection

postgis=# SELECT
st _iscollection

ESPEAIE

ST IsCollection('LINESTRING(O O, 1 1)'::geometry);

ST IsCollection('MULTIPOINT EMPTY'::geometry);

ST IsCollection('MULTIPOINT((O O))'::geometry);

ST IsCollection('MULTIPOINT((OG O), (42 42))'::geometry);

ST IsCollection('GEOMETRYCOLLECTION(POINT(G 0))'::geometry);

ST NumGeometries

7.4.21 ST IsEmpty

ST ISEmpty — YA A NUDREN%2 T ANLET,

Synopsis

boolean ST _IsEmpty(geometry geomA);

Bt

UAARNYNETF AN DEEHIC true ZIRU 9, true DHAEICIE, ZOTVAA RNV, ZOYAARN) L

yvav, R)Iv,

WA Y NETT,
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Not Note
SQL-MM Tid, ST IsEmpty(NULL) (& 0 %R L 9 A%, PostGIS Tid NULL &R L 9,

Z DAYy RIXOGC Simple Features Implementation Specification for SQL 1.1DFE®TY, s2.1.1.1
ZMDAYw R SQL/MM kD EHETY, SQL-MM 3: 5.1.7

ZDOAY Y BIFHERA Y V7 L HIFISHIE L T E T,

Warning
Changed: 2.0.0 LARIDAR®D PostGIS Tid ST GeomFromText('GEOMETRYCOLLECTION(EMPTY)')
ZFFLE L7, PostGIS 2.0.0 Ti&. SQL/MM IREICLYENIESBH, ThIFFREERY XT,

1

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, 1 2))'));

st isempty

SELECT ST IsEmpty(ST GeomFromText('POLYGON((1 2, 3 4, 56, 12))')) = false;
?column?

SELECT ST IsEmpty(ST_GeomFromText('CIRCULARSTRING EMPTY'));
st _isempty

7.4.22 ST IsPolygonCCW

ST IsPolygonCCW — RV I 2 A IEHE ) DAABRZ R > TWT, WFHE D ONERZFF>TWE»E2TA ML E

o
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Synopsis

boolean ST IsPolygonCCW ( geometry geom );

Lt

ANTFAA RN DETORY TVEZEOHNEIZDOWTIIKFEEHE YD T, RTOHNERIZOWTIKKEHEY ThS5E
IZi&. TRUE %ZiRU £7,

VAANYNRY) TVEREER> TOARWEAIZIE TRUE 2RU £7,

;.tq,! Note
N MLSAVAN)VTIRR) TVEREARINERA, BE—DOFLESA VANV IBETE, A
BEY ALY ICHDDH ST TRUE MESNET,

o+ Note
NP R Ty BROMEAREY A>T WAL (TAbEAREA L SHETESRES 1 BULH2) BE

ICI&. ST _IsPolygonCW & ST IsPolygonCCW DA & 61 FALSE #3iR L &9,

Availability: 2.4.0
ZOBEBIE 3 RITITHIS L. Z EZHIFRL 8 A,
Z OB M AEISIE U £9,

ESPeACE:H

ST ForcePolygonCW , ST ForcePolygonCCW , ST IsPolygonCW

7.4.23 ST IsPolygonCW

ST IsPolygonCW — KV T3 ASHEEHA ) DI & > T, KBGEHA ) DINER A > T3 2% T A R LET,

Synopsis

boolean ST _IsPolygonCW ( geometry geom );

Lt

AT FAA RN DETORY TVEZEDOHNEIZDOWTIERGFHE YD T, R TONERIZDOWTIEKKEHEY Th 555
IZi&. TRUE %Zi&RU £7,

VAANYNRY) TVEREER> TORWEEIZIE TRUE 2RU £7,

;.tq,! Note
N BMLESAVAN)VTIRR) TVEREARINEFRA, BE—DOFLESA VANV IEETE, A
EY ALY ICHADDH ST TRUE MESNET,
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¢ Note
N R T BRORBAREY ICho TWAWL (FAbEAEEECHATESNES 1 BHULH2) B
ICI&. ST IsPolygonCW & ST IsPolygonCCW DA & 61 FALSE %R L £ 9,

Availability: 2.4.0
ZOBBIE 3T HIE L, ZEEZHIFRL A,
ZOBBUE M EIZHIS L 9,

ESPEAIE

ST ForcePolygonCW , ST ForcePolygonCCW , ST IsPolygonCW

7.4.24 ST IsRing

ST IsRing — 71 Y ANV YV IDBHU T THOHEMTH D 0E T ANLET,

Synopsis

boolean ST _IsRing(geometry g);

5B

Z @ LINESTRING #°ST IsClosed(ST StartPoint(g) ~= ST Endpoint(g)) »»>ST IsSimple(H &7 L
TWARW) BEIZIE TRUE 2R LU £9,

Z DAY w RIZOGC Simple Features Implementation Specification for SQL 1.1MFE#TY, 2.1.5.1

ZDAYw R SQL/MM (LD FELETY, SQL-MM 3: 7.1.6

¢ Note
N soLmm i ST IsRing(NULL) D##R(1E 0 EEHEIN TV E A, PostGIS TIE NULL 3B L

3_0

!

SELECT ST IsRing(geom), ST IsClosed(geom), ST IsSimple(geom)
FROM (SELECT 'LINESTRING(® 6, 6 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(® 0, 06 1, 1 0, 1 1, 0 0)'::geometry AS geom) AS foo;
st isring | st _isclosed | st issimple
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ESPEAE:H

ST IsClosed, ST IsSimple, ST StartPoint, ST EndPoint

7.4.25 ST IsSimple

ST IsSimple — YA RA MUNHGA VAL MEAIFEIHEME 2K Y NP BA»E T ARNLET,

Synopsis

boolean ST _IsSimple(geometry geomA);

Ll

VAARNIPBHCA VALY a v HOEMD &S BREE R AERAS Y 2o T RWEAIZ TRUE %K
LEd, OGC OI A A N HHME & 32 41D F IS 2 2Fl B Iz OmfiFyﬁx%UmommmS@%%
MEEIZT D) 2TELZIW,

Not  Note
SQL-MM T, ST IsSimple(NULL) (& 0 &R L &9 A%, PostGIS TlE NULL #iRL £ 9,

ﬂ ZdDAYw RIZOGC Simple Features Implementation Specification for SQL 1.1MD%%ETY, s2.1.1.1
) 204y Kiz SQU/MM {LEOFE T, SQL-MM 3: 5.1.8
D - ompuz 3 wonicIsL. Z MAHIRL E¥A.

1

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

ESPEAIE

ST IsValid

7.4.26 ST M

ST M — KAV D Ml&ELET,
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Synopsis

float ST_M(geometry a_point);

Bt

RAYIOM EEMEZEL, BRTRNAES NULL 238U £9, AIFRA Y M TRTNERY £XEA,

=

ot Note
NI RIE (W E10)0GC HBEIE Ao TINE B AD. A Y b EEHIHEIMD Y X b A2 372
FTwxd,

ﬂ ZDAYw RFZOGC Simple Features Implementation Specification for SQL 1.1DFEZE T,
£ 204V v ki3 SQUMM fEROHE T,

) - oML 3 VOGBS AIE L. Z MR IR L 2t A

1

SELECT ST M(ST_GeomFromEWKT ('POINT(1 2 3 4)'));
st m

ESPeACE:A

ST GeomFromEWKT, ST X, ST Y, ST Z

7.4.27 ST _MemSize

ST MemSize — VA A MU MHIS AE Y ZEHDOGEF 2K £,

Synopsis

integer ST _MemSize(geometry geomA);

3598

VA ANYDELD ATV ERDOEE /NS MBRALTRL 7,

ZOBEBIL, PostgreSQL YV A VT — A R—24 7Y =7 MEHEHO pg column size, pg size pretty,
pg _relation size, pg total relation size % ffi5¢ L £,
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Note
) F—=TIDNA NEGDY A X %5 % % pg_relation_size I& ST Mem Size & Y /NI L/ MEASRY
Nott) 9., Ihid pg_relation_size ' TOAST (btIn/iF—TILDEFSEEBIE T, TOAST 7— T ILICHEHA
INERIRIFAN)EMABWNEZDHTY,
pg_total_relation_size - 7—7 L. TOAST 7—JIb, 1 VTV I REEHZET,
pg_column_size i&, YA X MNYDNAZLATRZEEN ENLIFL%E, EEEERBRLTGRLET, £0D
7=, ST _MemSize &Y /NILK BB EDHY FT,

ZOBEEIX 3 WGtIizHIn L., ZEEHIRL FEA,
ZDAY Y RIFHFEA M) v e i Iin U TV E T,
OB ZHAEY — 7 = A B L TV ET,

Z OBBUF=AIE & AHRI = A8 (TIN) (SIS T E T,
Changed: 2.2.0 £ #HHIZHED 72012 ST MemSize IZAEH U £ U 7~

!

--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 @ 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 — ST Geometry fEDEERTZIKRL £,

Synopsis

integer ST_NDims(geometry gl);
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Lt
VA AN OEREROEIE U £9, PostGIS Tl 2-(X)Y), 3-(X,Y,Z), XY,M), 4 - (XY, ZM) IR L TWET,

ZOBEBUE 3 RITIIIG L, ZEEHIBRL £ A,

(1l

SELECT ST _NDims (ST GeomFromText('POINT(1 1)')) As d2point,
ST NDims (ST _GeomFromEWKT('POINT(1 1 2)')) As d3point,
ST NDims (ST_GeomFromEWKT ('POINTM(1 1 0.5)"')) As d2pointm;

d2point | d3point | d2pointm
_________ b obooocoooghnoocno o oo oo
2 | 3 3
ESPERE

ST CoordDim, ST Dimension, ST GeomFromEWKT

7.4.29 ST _NPoints

ST NPoints — YA A MY DHRA Vb (JHR) OBEEL £,

Synopsis

integer ST_NPoints(geometry gl);

B

IAANIDKRAY NOEEERLET, RTOYAANVITHUTEEL £,
Enhanced: 2.0.0 ZH{EY —7 = 2 InBNEAINE L 7=,

N;’f"! Note
1.3.4 SYRITIE, HIRZECIAX M) TEAT S L, COBRKRIEEISYy a2 LEY, Thid 1.3.4 U
LETETEThTVWET,

Z OB 3 kot U, Z EZHIRL €A
DAY RIFHIFRA BV 7L i G LT E T,
OB Z HARY — 7 2 ATHIGE LTV ET,
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15l

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

ESPEACE:

ST NumPoints

7.4.30 ST_NRings

ST NRings — RV AV IAANIDY VI ERL £T,

Synopsis

integer ST_NRings(geometry geomA);

3598

VHAARNDDR) TV ELEINVFRY TS, )Y 78 %KL £9, NuminteriorRings &i&\, MBS 5
AEY,

Z OB 3 RoTIIIE L, ZEEHIBRL EE A,
ZDOAY Y BIFHERA Y ¥V 7 L HIFISHIE L T E T,

1

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

ESPEAIE

ST NumlInteriorRings
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7.4.31 ST_NumGeometries

ST NumGeometries — YA A MN) 2L 7Y a VOBEZEKEELET,

Synopsis

integer ST_NumGeometries(geometry geom);

Bzl
YA ARNY LYY a v (GEOMETRYCOLLECTION % MULTI R) OEEMEZRL £4, 24 A N TH

KV IAAR) ALY aVvETERWIAARMNICHUTIE T 2BUET, ZIAARMVITHLTIZO0 28U
9,

Enhanced: 2.0.0 ZHi{AY — 7 = A%, ZMAxbn, TIN JerEAINE U7,

Changed: 2.0.0 BiDOTIE, YA A MNIRIVL IV a YV /RINVFRTRNEESICIE NULL 238U £ U7, 2.0.0
A ETI&, POLYGON, LINESTRING, POINT £ Wo 28 —I A A MJIZDOWTIE 1 2KU £,

DAYy Rk SQL/MM {EEkDFEETY, SQL-MM 3: 9.1.4
ZOBBIE 3 RITITHIR L, Z EZHIFRL ZE A,
ZOBBUFZHERY —7 = ZITHIG L TWE T,
ZOBBIT=ATE L ABAI =AM (TIN) (IOHELTWET,

1

--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,-7.15,-7.1 4.3,-7 4.2)))"'));

--result

3

EPEN A
ST GeometryN, ST Multi

7.4.32 ST_NumlinteriorRings

ST NumlinteriorRings — &Y IV DWEE (%) D ERL £7,

Synopsis

integer ST_NumlInteriorRings(geometry a polygon);
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Lt
R IVIAAN)ONEOEZRLET, IARARNYBRY TV THRWNGEIZIE, NULL 2RU 9,

ZDAYw N SQL/MM LD FELETY, SQL-MM 3: 8.2.5

Changed: 2.0.0 - AETOI TlX, MULTIPOLYGON % & U TH#]D POLYGON OWNEEDMEZ RS Z L N T
FU7~,

1

--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;

ESPEAIE

ST NumlinteriorRing, ST InteriorRingN

7.4.33 ST NuminteriorRing

ST NumlinteriorRing — AV TV DONER (%) O %KL £9, ST NumlnteriorRings D4 T9,

Synopsis

integer ST_NumlInteriorRing(geometry a polygon);

ESPEAIE

ST NumlInteriorRings, ST InteriorRingN

7.4.34 ST NumPatches

ST NumPatches — ZHAEY —7 T ADT7 214 AM%ERL ET, ZHAKTRNIYA AN DHEIZIE NULL %
WUET,

Synopsis

integer ST_NumPatches(geometry gl);
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AR
ZHEARY—T 2 2D 7 oA AREELUEFTZEAETRNI A A M) DEHEIZIENULL 23U £9,ST NumGeometries

DRHIZT, MM OZHIHFIZHIET 572D E DT, MM #if% &I U RWEEIE ST NumGeometries D /5
AHENTT,

Availability: 2.0.0

D - ommus 3 vouIEL. Z B MIRL $E A,

ﬂ ZMDAY vy RIZOGC Simple Features Implementation Specification for SQL 1.1D%E%HETT,
ﬂ ZDAY Y RliE SQL/MM {LkkDFEEE T, SQL-MM ISO/IEC 13249-3: 8.5

) - RS Y — 7 = AR LT £,

ol

SELECT ST NumPatches(ST_GeomFromEWKT ( 'POLYHEDRALSURFACE( ((6 6 0, 0601, 611, 610, 00 <+

0)),
(000,010,110, 100,000)), ((6G6O6, 100, 101, 0601, 600) «

» 110)),
,010)), ((661,10601, 111,011, 001) «

ESPEAIE

ST GeomFromEWKT, ST NumGeometries

7.4.35 ST _NumPoints

ST NumPoints — 71 VANV VT EZIFHERA N ) Y T DRAL v MIEELET,

Synopsis

integer ST_NumPoints(geometry gl);

SnEA

ST LineString % 7z/% ST CircularString OFR 4 ¥ MR LU 9, 1.4 KV ATIMEBRED 2T VAN VT
WZOAFIELUTWELZ, 1.4 ETIETA VA RN) VI ZIFTRLTELSE %K T ST NPoints DA% TY, £H
MITEEDI I AN XA T TEET S ST NPoints %5 Z & %#ZXTFI,

ﬂ ZMDAY v RIZOGC Simple Features Implementation Specification for SQL 1.1D%E%ETT,

) -2V Ri% SQL/MM (RO EETE, SQL-MM 3: 7.2.4
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1

SELECT ST NumPoints (ST _GeomFromText ('LINESTRING(77.29 29.07,77.42 29.26,77.27 29.31,77.29 <«
29.07)'));
--result
4

ESPCACE:

ST NPoints

7.4.36 ST_PatchN

ST PatchN — ZHAEY —7 2 AD N FHOYARA N (7= RA) 2KEULET,

Synopsis

geometry ST _PatchN(geometry geomA, integer n);

Ll

T A M)A POLYHEDRALSURFACE %* POLYHEDRALSURFACEM DG&IZIE, 1 #BEFV TN BZHDOY
FAAM) (7 R) ZRUET, TRHNDEEIZIE, NULL 28U 9, ZHEY—T7 A %258 ick b
ST GeometryN & [FHUEAAURY £9, ST GeometryN D /A N Td,

Not¥  Note
AVFIRE1BFY T,

N;‘f"! Note
VAXN)DOLTOEREMET 2ICIEST DUumpAREHMRMTY,

Availability: 2.0.0
ZDAYw R SQL/MM {EkkDFERTY, SQL-MM ISO/IEC 13249-3: 8.5
ZOBBIE 3 onicHIE U, ZEZHIFRL FEA,
ZOBEBIEZHEAEY —7 = ZITHIGL TV ET,
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1

--Extract the 2nd face of the polyhedral surface
SELECT ST _ASEWKT(ST PatchN(geom, 2)) As geomewkt

FROM (

VALUES (ST _GeomFromEWKT (' POLYHEDRALSURFACE( ((6 6 6, 001, 011, 0106, 000)),
(600,010,110, 100,000)), ((6606, 100,101,001, 0600)),
((110,111,101, 100, 110),

(010,011, 111,110,010)), ((6(061,101, 111,011, 001)))"))) <+
As foo(geom);
geomewkt

f e e e e e e e e e e e e e e e e e e m e m e —
POLYGON((0 © 0,6 1 0,1 106,10 0,0 0 0))

ESPEAIE

ST ASsEWKT, ST GeomFromEWKT, ST Dump, ST GeometryN, ST NumGeometries

7.4.37 ST PointN

ST PointN — YA A NVDFEHDTA VA RN) VT ELIFHIRARNY V7O N BRHORA Y FEERL X7,

Synopsis

geometry ST _PointN(geometry a linestring, integer n);

ER

FAVANY VT ELIZMBEANY VIO N FZFHOSZRELUET, BBIZT A VAN VIO MR
WOoTHAET, -1 132 LET, YAARNVIZTA VAN VIS SIZIZ, NULL 238U 9,

\ottt Note
OGC D7 ® 0.8.0 AN S Y F v I 2% LRFVICLTWEY, ThEYRORTIE 0 IELEY
1

>
K2 TWET., BAM VT Y IR (BEA VT v I R) I3 OGC I TRHY THA,

N;tq,! Note
RVFSZAVAMN) Y THROZAVYAMNY VIO NBBORSA Y M&F2ICIE. ST Dump 24t L %

3_0

Z DAY RIZOGC Simple Features Implementation Specification for SQL 1.1DE%ETT,
ZDAY Y RiE SQL/MM {LkkD ST, SQL-MM 3: 7.2.5, 7.3.5

ZOBBIE 3 onicHis U, ZiEZHIFRL FEA,

DAYy RIGHHFRA Y V7 L HfHTHIE L T E T,
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Note

N;‘t"! Changed: 2.0.0 28— A A M) D MULTILINESTRING TEMEL A< RY E L, B—DS1 VAN
V573 MULTILINESTRING ICDWTIEFEZBICEEVWVTWT, RIODRAS V M EIRLTWE L7,
2.0.0 Tl&Md MULTILINESTRING &REERIC NULL Z23R9 £ DI Y £ L7,
Changed: 2.3.0: A1 Vv Ty I RB’EMTRY F LA (-1 1FHIHEIELEY)

1l

-- Extract all POINTs from a LINESTRING
SELECT ST _AsText(
ST PointN(
columnl,
generate series(1l, ST NPoints(columnl))

))
FROM ( VALUES ('LINESTRING(® 0, 1 1, 2 2)'::geometry) ) AS foo;

st _astext

POINT(0O 0)
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));

st astext

POINT(3 2)
(1 row)

SELECT ST AsText(f)
FROM ST GeomFromText ('LINESTRING(G @ 6, 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)

ESPEAIE

ST NPoints

7.4.38 ST Points

ST Points — YA A MY DETOREMEEZELYIVFRA Y M 2IRUET,

Synopsis

geometry ST _Points( geometry geom );
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Lt

VAAN)DETOREREZEUYINVTF RV I E2RUET, VI IVUAA N DIAREKRREEQEBERT VM
REINET (EEFST Y DOHIBRPBEZR 5ST RemoveRepeatedPoints % IERN L HIBR U 2SR N B SN E ),

BIYA AN O % DEEFEDRA > MBI 2% IS 9 % 121IEST DumpPoints % v £ 9,
M fli& Z [EDPFAET DA IR I N E T,

ZDAY Y R A M) V7 i IcIG L TV E T,
ZOBEEIE 3 otiTHIn U, Z fEEHIBRL £ A,
Availability: 2.3.0
15
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))
FEEIER

ST RemoveRepeatedPoints, ST DumpPoints

7.4.39 ST StartPoint

ST StartPoint — 1 Y ANV VT DS EEL T,

Synopsis

geometry ST_StartPoint(geometry geomA);

3369

LINESTRING % 7-i% CIRCULARLINESTRING YA A MV D, HHIDARA > h% POINT T:EU T, AJI/NT A
— 4 7% LINESTRING T#% CIRCULARLINESTRING T#HZAWGEIZIE, NULL 2R U 9,

DAY Rk SQL/MM fkkDHEETY, SQL-MM 3: 7.1.3
Z ORI 3 RITISHIS L. ZHZHIFRL XA,
IRV RIFHIFRA MY ¥ Z e RIS U TV E T

Note
Enhanced: 3.2.0 2TOYAANMNYDRA Y MERTLDICRY F L, URION—Y 3V TEZA Y
: ZANYYTUATIE NULL 258 L TWE L7,

Net¥  Changed: 2.0.0 —>® MULTILINESTRING TEME L% < 72 Y & L7z, PoStGIS D&V /A— 3 ¥ Tld,
ZOFEBIE. —D DA VAN VI HI S4B MULTILINESTRING ICDWTIXEZEICEEIVLVTWT, A
WHARA Y MEIRLTWE LA, 2.0.0 TlEfttd MULTILINESTRING &E#RIC NULL ZR9 £ DI Y F
L7ce BVWEEIIXELINTUVARAWEEETLZA, T—4 % LINESTRING & LTHHLTWSE ER
Nza1—H%—E, 2.0.0 TNULL BRI NDZ ZEERBRITZ2HEHMNEHA,
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1

FSAVARNY VT OWEEARA Vb

SELECT ST AsText (ST StartPoint('LINESTRING(O® 1, O 2)'::geometry));
st _astext

POINT(O 1)

FTA VAN VT TRONE DDA >~ Md NULL

SELECT ST StartPoint('POINT(O® 1)'::geometry) IS NULL AS is null;
is null

3WMILTA VY ANY VT DMENRA Y b

SELECT ST ASEWKT (ST StartPoint('LINESTRING(G 1 1, O 2 2)'::geometry));
st _asewkt

POINT(O0 1 1)

CIRCULARSTRING O#ad%iA 1 > b

SELECT ST AsText (ST StartPoint('CIRCULARSTRING(5 2,-3 1.999999, -2 1, -4 2, 6 3)'

));
st astext

POINT(5 2)

ESPEAIE

ST EndPoint, ST PointN

7.4.40 ST _Summary

ST Summary — YA A MV IZDWTOER X ZEL FT,

Synopsis

text ST_Summary(geometry g);
text ST_Summary(geography g);

Bl
VAARNVIZOVWTOERLZERL X7,
IAARNVBOBOAFEIRCTRINSZT T TIFROBRNZH Y £7,

e M: M ihizFbFET
e Z:ZHhiERib E T
e B: N\ VT4 VIR I AL ET

::geometry
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* G: HIHUERR (VAT 5 74) TY
o S: EHZRRERDET

ZOAYW RiFHfEA MY V7 e g ic s L TV ET,
ZOBEBIIZHEEY — 7 = AL TV,

Z OBBIE=ATE & ABR =M (TIN) IS U TV ET,
Availability: 1.2.2
Enhanced: 2.0.0 TYAZZ 7 4 {IeAEMINE L /2,
Enhanced: 2.1.0 ZEH S A ZFONERT S 77 7MNEMINE L,
Enhanced: 2.2.0 TIN & RO IGAGEM I N E U 7,

15
=# SELECT ST Summary (ST GeomFromText('LINESTRING(® O, 1 1)')) as geom,
ST Summary (ST _GeogFromText('POLYGON((0@ 0, 11, 12, 11, 0 0))')) geog;
geom | geog
_____________________________ boococoocoocboocoooooocoooooooooo

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,
ST Summary (ST _GeomFromText ('SRID=4326;POLYGON((0 06 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)

ESPEAIE

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 — KA Y b X %KL £7,

Synopsis

float ST_X(geometry a_point);
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Lt

RA YO X BEEZIRL, BHMTHRWES NULL 238U &9, ADEKRAS Y TRFIRY EFXEA,

Not Note
TAAPMN)D X EDOR/MEERKEAZFZZITIEST XMin&EST XMax&fWE T,

G ZDAYw N SQL/MM {LEkDFERETY, SQL-MM 3: 6.1.3

D - omsuE 3 VoL HIS L. Z IR HIRL 24 A,

1

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, 1 111)"')));
sty

ESPEAIE

ST Centroid, ST GeomFromEWKT, ST M, ST XMax, ST XMin, ST Y, ST Z

7.4.42 STY

STY— K1Y hO Y lzEELET,

Synopsis
float ST_Y(geometry a_point);
5388

RAY RO Y BRI %L, AHTARNE S NULL 238U 3, ANEES Y R TRFAERYD A,

Not’ Note
VA AN DEORMEEZRKIEEFZITIEST YMInEST YMaxZFEWE T,
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ﬁ Z DAY RIXOGC Simple Features Implementation Specification for SQL 1.1D5E%ETY,
) AV ki SQL/MM {EHOFETY. SQL-MM 3: 6.1.4

0 - oBsUE 3 VOGBS AIE L. Z MR IR L 24 A

1

SELECT ST_Y(ST_GeomFromEWKT('POINT(1 2 3 4)'));
sty

(1 row)

SELECT ST_Y(ST_Centroid(ST_GeomFromEWKT ('LINESTRING(1 2 3 4, 111 1)"')));
sty

ESpEAIE

ST Centroid, ST GeomFromEWKT, ST M, ST X, ST YMax, ST YMin, ST Z

7.4.43 ST Z

ST Z— KAV D Z fi%EL £,

Synopsis

float ST_Z(geometry a point);

it

=111}

AV O Z BEHEAEL, AHTRVES NULL 238U £ 5, ABIEHL Y M TATRERY R A,

Not¥ Note
TVAANID Z EOFRIMEERKIEZRF S ICIEST ZMIin&ST ZMaxZEWE T,

0 =02V K1% SOL/MM (LR T,
0 - oL 3 YOLIT RIS L. Z IR IR L 24 A
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1

SELECT ST _Z(ST_GeomFromEWKT('POINT(1 2 3 4)'));
st z

ESPEAIE

ST GeomFromEWKT, ST M, ST X, ST Y, ST ZMax, ST ZMin

7.4.44 ST Zmflag

ST Zmflag — YA A N D ZM FEERCE RIS E2EL T,

Synopsis

smallint ST_Zmflag(geometry geomA);

ER

VAA N D ZIM BERERGE RIS EZRUET,
fdld 0=XY, 1=XYM, 2=XYZ, 3=XYZM &2V £7,

ZOBBIE 3 Tz L. ZEEZHIBRL FE A,
DAY RFH#EA MY V7 e gz sa L T ET,

1

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

1

SELECT ST Zmflag(ST GeomFromEWKT ('CIRCULARSTRING(1 2 3, 3 4 3, 56 3)'));
st _zmflag

SELECT ST Zmflag(ST GeomFromEWKT('POINT(1 2 3 4)'));
st _zmflag
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ESPEAE:H

ST CoordDim, ST NDims, ST Dimension

7.4.45 ST _HasZ

ST HasZ — YA A NUB Z x> TWENE S h 2Rl 27,

Synopsis

boolean ST _HasZ(geometry geom);

Ll

ANTAA NP ZEZFESOTOENEDI DR LT, BEREEZRLUET, YAA MNP ZHER>TWE
AIZIX TRUE 23BL, T5 TRWEHIZIEX FALSE #3RU £9,

BHEIE, ZEEROVAARNIATIY 2 ME 3ot BD) IYAA MY ZREL, ZEEZRZZVEDIF 2 0T
(2D) YAA MY ERY ET,

ZOBEBIEY A A N PEERE I ICET 2HEMEREFONE D 2R MW T DI ET,
Availability: 3.5.0

) - omsuE 3 YOLICHIS L. Z IR HIRL 24 A,
O - orpsuE M I RS L 27

1

SELECT ST HasZ(ST GeomFromText('POINT(1 2 3)'));
--result
true

SELECT ST HasZ(ST_GeomFromText('LINESTRING(O 0, 1 1)'));
--result
false

FE IR IR

ST Zmflag

ST HasM

7.4.46 ST _HasM

ST HasM — YA A M)A M ks> TVonE S D2 HRL £7,

Synopsis

boolean ST HasM(geometry geom);
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Lt

ANTAA NP MAEZFF O TODNE DAL T, ABEEzRLET, IYAA NI MEZFEF>THEEY
A2 TRUE 238U, 5 TRWEGEIZIE FALSE Z2iRU 9,

M IRFTARFEOIAA NIV AT Y =7 MIEE, 2y BEA D SN2 5HllE £ 72 138Mm T — 2 2 REU 7,
ZOBBIZIAA MY MAEIZETEHREZRONE S D E YWD E T,
Availability: 3.5.0

ZOBEEIE 3 otizn L, ZEEHIFRL FEA,
ZOBEBIE M EIZHIRL T,

1

SELECT ST HasM(ST_GeomFromText('POINTM(1 2 3)'));
--result
true

SELECT ST HasM(ST GeomFromText('LINESTRING(G 0, 1 1)'));
--result
false

ESPEAIE

ST Zmflag
ST HasZ

7.5 VAXNYIT4H

7.5.1 ST _AddPoint

ST AddPoint — 71 Y A MY VY ZIZTRA v h&EMU ET,

Synopsis

geometry ST _AddPoint(geometry linestring, geometry point);

geometry ST _AddPoint(geometry linestring, geometry point, integer position = -1);
EER

LINESTRING @ position OfLiE (0 1ZU X D) DRGIZHA > N2EMUET, position /3T A —ZNEMKI N
%71 OEEIZIE, LINESTRING OFXKREISEMINE T,

Availability: 1.1.0

Z OB 3 kot U, Z HZHIBRL EX/ A
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1

3RILT A Y DREANDRA > hDIEN
SELECT ST_ASEWKT(ST_AddPoint('LINESTRING(0 © 1, 1 1 1)', ST MakePoint(1l, 2, 3)));

st asewkt

LINESTRING(O0 0 1,1 1 1,1 2 3)

F—TINHDETDITAUIZDONWT, HUTOWEWT A VICEFEEERBIENTA2 2T, AL TWAZ L %
REFL 9,

UPDATE sometable

SET geom = ST _AddPoint(geom, ST StartPoint(geom))
FROM sometable

WHERE ST IsClosed(geom) = false;

ESPeACE

ST RemovePoint, ST SetPoint

7.5.2 ST _CollectionExtract

ST CollectionExtract — YA A MV ALY arvzezh2de, EINLEA TOERLZTINLREINT VA
ANV ZRUET,

Synopsis

geometry ST _CollectionExtract(geometry collection);

geometry ST _CollectionExtract(geometry collection, integer type);

Ll

VAN ALY aVREETD L, EROZA THHE—INETNF AR MY ERELET,

type BIRE I NTORVBE I, BAVGEOVA A M) ZFEEBINVFIAA M) ERELET, Z0kD, K
Y ONES A BRI, SA VIR Y MoERINE T,

type WIREINTVDGEIZIE, HEINLZA TEFeEOINVTFIAA N ZRUET, REINLLAT
DEZPENGEIZIE, EMPTY YAA MY ZBUET, KAV b 42, RV IVEFITHBLTHET, X
A TOFRZIFIROEY TT,

POINT

LINESTRING

P

OLYGON

1
e 2
*3

FEINFIAARNIDAINZHUTIE, IAARNIDEA TEIRELZZA THER U TV IEEICIEEEET TR
LET, ARLABVEAICIE, BELAZZA 7D EMPTY V4 A M) KLU E9, ST Multi”/> #{#i>T~ILF
RIFANVICEBTDZIHENH L8 6ST Multizfliv 9,
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Warning

RIVFR) IVOBREZEMEF v I 2TVWERA, R TVERIBEELPA NSy TLTVWEE
BT, BRIAA NV FEERYET (LEZAIE. ZOBRAEST SplitOBRICERAIT 2 ERELFE
F)o TDWRRICHES> TWBMEST IsValidTHERTE, ST MakeValidTEBETEET,

Availability: 1.5.0

. Note
Net 153 S URDZ DERIEIETLFIAA R YDAAICHLT. EESA TICEBEATEETIEL
F L7, 1.5.3 TEESA FICABLANE—UF X FJAHICH LT NULL 28T LD ICAY F L1,
200 CT. BHLAWIAARNYICH LT, EEIYA1 TD EMPTY VA A M)A RT LAY F L1,

il

BARIRTE L 72 % 82 A T OHIH:

SELECT ST AsText (ST CollectionExtract(
'GEOMETRYCOLLECTION( POINT(® ©), LINESTRING(1 1, 2 2) )'));
st _astext

MULTILINESTRING((1 1, 2 2))

A1 Y bofliH (type 1 == POINT):

SELECT ST AsText (ST CollectionExtract(
'GEOMETRYCOLLECTION(GEOMETRYCOLLECTION(POINT(O® 0)))"',
1));
st _astext

MULTIPOINT((O 0))

74 O (type 2 == LINESTRING):

SELECT ST AsText (ST CollectionExtract(
' GEOMETRYCOLLECTION (GEOMETRYCOLLECTION(LINESTRING(O® 0, 1 1)),LINESTRING(2 2, 3 3)) «

2));
st _astext

MULTILINESTRING((® 0, 1 1), (2 2, 3 3))
ESPEAIE
ST CollectionHomogenize, ST Multi, ST IsValid, ST MakeValid

7.5.3 ST_CollectionHomogenize

ST CollectionHomogenize — Y4 A M) AL 7 aviabzz e, REBMAEKIZEL 7,

Synopsis

geometry ST _CollectionHomogenize(geometry collection);
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597

UHANY ALYV aVEERSHE, TREEMA] #REELET,

« WHOBEREN DSR2V 7Y a Yl RY NV FRYAA M) L UTEINET,

e XA TRAEDAV VY avIiET7 Ty NRE—~D GEOMETRYCOLLECTION (ZZ£#tX N E T,

e DI EYINFIAANVEENSRD AL VY aVIFTOEENRINET,
e EXNFIAANVEFEHEINTITEYD £, YIVFIAANIAOEEPNBELRSST Multiz 9,

Warning

COBBIRERIAA N DREMEEZRIESNT, BECA—NZy TT2EHR) TV SRBFER
MULTIPOLYGON D4R INE T, ZDWRRICHE> TWBAIEST IsValid THEERTE. ST MakeValidT
BETEET,

Availability: 2.0.0

1

B—gEDIAL 7Y avnbIETIVFIL AN NOEH
SELECT ST AsText(ST CollectionHomogenize('GEOMETRYCOLLECTION(POINT(O 0))"'));

st astext

POINT(O 0O)

IARNTHE—-EEZDIVL I avPbIETINFILA RN ANDZH,
SELECT ST _AsText (ST CollectionHomogenize('GEOMETRYCOLLECTION(MULTIPOINT((® 0)))'));

st _astext

POINT(O 0O)

AL 7vavhbIVFRIYA AN ADEH,
SELECT ST AsText (ST CollectionHomogenize('GEOMETRYCOLLECTION(POINT(O 0),POINT(1 1))'));

st astext

MULTIPOINT((O 0),(1 1))

AANUERA TREOIVL 2V avyNbT7Iw "B YAARN) AL 7Y ay "D

SELECT ST _AsText (ST CollectionHomogenize('GEOMETRYCOLLECTION(POINT(® O), GEOMETRYCOLLECTION <
( LINESTRING(1 1, 2 2)))'));

st astext

GEOMETRYCOLLECTION(POINT(® O),LINESTRING(1 1,2 2))

AR)IvDavLryaryns (RIER) XIIVFIRD TV NDEH:
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SELECT ST AsText (ST CollectionHomogenize('GEOMETRYCOLLECTION (POLYGON ((10@ 50, 50 50, 50 «+
10, 10 10, 10 50)), POLYGON ((96 50, 906 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)))

ESPEAIE

ST CollectionExtract, ST Multi, ST IsValid, ST MakeValid

7.5.4 ST CurveToline

ST CurveToLine — Hifgz &L I A A M) ZHRI A A M VITEHBL £7,

Synopsis

geometry ST _CurveToLine(geometry curveGeom, float tolerance, integer tolerance type, integer
flags);

ER

CIRCULARSTRING #% LINESTRING (Z, CURVEPOLYGON #% POLYGON (Z, MULTISURFACE % MUL-
TIPOLYGON (2, ZhZh &AL £9, CIRCULARSTRING YA A MY & A FITHIE U TOARNT /N AAND
HOJZER U 9,

BEZ5NEIARANY ZHAIAA RNVIIEBLUET, TNEFNOMGEY A A MY £/~213301F. “tolerance & 7
TavEMHLU CREEMIZEBLUET (T 7ANVITIR A 0D 1 HILIZ32LTATYavyiaLTY),

‘tolerance_type’ 5[#{1Z & > T “tolerance Bl DIERIRE I NE T,

e 0 (T 74 N): tolerance F 4 D 1 HOHALETT,
» 1: tolerance I FHIIEN S T 1 V ETORKAETT, BALUIATTIA A N) DHEAITT,
* 2: tolerance IFEBRIND EENLTAHED S VT VEADRAETT,

‘flags’ 518UXEY v 74—V RTH, 77AINBITIE 0 TT, IROEY ML ET,

o 1. W& 2D (JFFMNT) Hu,

o 2: AIEHER. WRRD 2 BT D IFICAE GUR) WA e £, WFRT7 T 74 OFF ORHIMIDEE H Y
FHA,

Availability: 1.3.0
Enhanced: 2.4.0 fHoKEABE% 12 & 2 AHPH & ANMEIZ X D HAFEPIISIGE L, /FE IR U E U7,
Enhanced: 3.0.0 $#/EAL U202 & DB/NEDEE FEEHEL U2, MROVNARFHEZBF</ZHOTT,

ﬂ ZMDAYw RIZOGC Simple Features Implementation Specification for SQL 1.1 DT,
) 20V K% SQLIMM [EROFETT, SQLMM 3: 7.1.7

O - ompiz 3 wricISL. Z MAHBRL EEA.

D 202y R R Y Y7 S LT 2
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15l
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,

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,

<

P

P

P

<+

P

P

PA

P

o

220188.022095363 150445.35455044,220188.579654177 150442.933021505,220189.25536018 +

150440.541767521,
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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 150406)

--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 _CurveToLine(

'CIRCULARSTRING(O 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)

ESPEAIE

ST LineToCurve

7.5.5 ST Scroll

ST Scroll — U 7z LINESTRING OlER = ZEHT 5,

Synopsis

geometry ST_Scroll(geometry linestring, geometry point);
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Lt

B U7z LINESTRING DBHIE/AL T 5% point THEUZTHMIZAHEL £7,
Availability: 3.2.0

D - oBIRUE 3 YL IS L. Z IR IR L 24 A,
O - orpsus M IS L 2

1

o400 3 FHDENZRBRIZTD

SELECT ST ASEWKT(ST Scroll('SRID=4326;LINESTRING(0 6 6 1, 10 6 2 0, 554 2,000 1)', ' «+
POINT(5 5 4 2)'));

st _asewkt

SRID=4326;LINESTRING(5 5 4 2,0 0 0 1,10 0 2 0,5 5 4 2)

ESPEAIE

ST Normalize

7.5.6 ST FlipCoordinates

ST FlipCoordinates — X & Y iz ANVERA I A A MY ZiRU 9,

Synopsis

geometry ST _FlipCoordinates(geometry geom);

Bt

EZ5NEYAANIDXfEE YHZ ANBZZEDZ2BEL 3, MEERE (VX) CEBRIND BEHEZ ROV
FAA N ZBETDDITMHENET,

Availability: 2.0.0

) 2oy KA ) Y7L RIS LT O£
O Comus 3 wotsHIS L. Z EANIRL £ A,

O - omsus M HS L 2T

O Comsis kY —7 = S LTV £ T,

D - s = s 2 R = A5 (TIN) 13HS LT £ 5
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1

SELECT ST ASEWKT(ST FlipCoordinates(GeomFromEWKT('POINT(1 2)')));
st _asewkt

POINT(2 1)

ESPCACE:

ST SwapOrdinates

7.5.7 ST _Force2D

ST Force2D — YA A N % 2 RotE— RIZHEHIL £7,

Synopsis

geometry ST _Force2D(geometry geomA);

Ll

IAAMYE 2WTE—R]ITEHIIETET, 2 TOHEIREIL XY BEEDOAEZFRFOZ 22D £9, OGC #
MWOH T (OGC 1 2 RITIYAA M YDAKELTHET) IZ5REIT 27201 flibnEd,
Enhanced: 2.0.0 ZHiAY—7 T A ENEAXINE L /-,

Changed: 2.1.0 2.0.x Of#]i& ST Force 2D &IEENTWE L 7=,
ZDOAY Y RIFHFRA MY ¥V 7 IS L TOET,
ZOBBUFZHEERY —7 = ZITHIG L TWE T,

ZOBBIE 3 oI HIE U, ZEEZHIFRL FEA,

1

SELECT ST _ASEWKT(ST_Force2D(ST_GeomFromEWKT (' CIRCULARSTRING(1 1 2, 2 3 2, 45 2, 6 7 2, 56 «
2)')));
st _asewkt

CIRCULARSTRING(1 1,2 3,4 5,6 7,5 6)

SELECT ST AsSEWKT(ST Force2D('POLYGON((0 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))
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ESPEAE:H

ST Force3D

7.5.8 ST Force3D

ST Force3D — YA A MY % XYZ £— RIZsffI U £9, ZHid ST Force3DZ DRI TT,

Synopsis

geometry ST _Force3D(geometry geomA, float Zvalue = 0.0);

3598

VXA NY % XYZ E— RIZEHILET, 24U ST Force 3DZ DHIZTT, IYAARNYMNZEERK>THARND
BE% Zvalue © Z fEZBEIMU £,

Enhanced: 2.0.0 ZH A — 7 = ARG EAINE L 72,
Changed: 2.1.0 2.0.x D& ST Force 3D LIFENTWE L 7z,
Changed: 3.1.0. 0 THW ZHZHBETI D LDIZARY £/,

ZOBEBIILHEY — 7 = AL TWET,
ZOAYW RiFHfEA MY V7 e g ic s L TWET,
Z OB 3 otz L, ZEEHIBRL A,

7l
--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)

SELECT ST_ASEWKT(ST_Force3D('POLYGON((0® ©,0 5,5 0,0 0),(1 1,3 1,1 3,1 1))"));

st_asewkt

POLYGON((6 @ 0,0 50,50 0,06 0 0),(110,310,136,110))
ESPEAIE
ST AsEWKT, ST Force2D, ST Force3DM, ST Force3DZ

7.5.9 ST Force3DZ

ST Force3DZ — YA A MY % XYZ E— RIZHHIL £,
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Synopsis

geometry ST _Force3DZ(geometry geomA, float Zvalue = 0.0);

Bt

VA AN % XYZ E— RIZHHIL E9, 2L ST Force 3DZ DHIZTY, IYAARNYMN ZEZRE>THARY
Li&% Zvalue © Z fEZ=EBMMLU £7,

Enhanced: 2.0.0 Z[{HAY — 7 = ARG EAINE L 72,
Changed: 2.1.0 2.0.x ®f#l& ST Force 3DZ Y IFIENTWE L 7z,
Changed: 3.1.0. 0 THW ZEZIELTILH LDV U,

ZOBEBIFZEHAEY — 7 = AITHIs L TWET,
ZOBEEIE 3 TITHIS U, ZEEHIBRL R A,
DAY RFH#gEA MY V7 e gz sE L T E T,

1

--Nothing happens to an already 3D geometry
SELECT ST _ASEWKT (ST Force3DZ(ST_GeomFromEWKT ('CIRCULARSTRING(1 12, 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 0 6,06 50,50 0,0 00),(1106,310,130,110))

ESPEACE:

ST AsEWKT, ST Force2D, ST Force3DM, ST Force3D

7.5.10 ST _Force3DM

ST Force3DM — V74 A~V % XYM E— RIZH#H U £ 9,

Synopsis

geometry ST _Force3DM(geometry geomA, float Mvalue = 0.0);
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Lt

VAAND & XYM E— RIZIEHEIL 9, IAARNYD M liEFF>TORNEEIE Mvalue ® M fEZBINL
To ZEZF STV GAIE Z HIFFREINET,

Changed: 2.1.0 2.0.x ik ST Force 3DM & IFENTWE L 72,
Changed: 3.1.0. 0 THAWV M HZHEETEI S LDITARY £U /-,

ZDOAY Y RIFHFRA MYV Z L IR LT E T,

1

--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 0 6,0 50,50 0,0 00),(1106,3106,130,110))

ESPEAIE

ST AsEWKT, ST Force2D, ST Force3DM, ST Force3D, ST GeomFromEWKT

7.5.11 ST ForcedD

ST ForcedD — VA A N % XYZM E— RIZH#EHIL 7,

Synopsis

geometry ST Forced4D(geometry geomA, float Zvalue = 0.0, float Mvalue = 0.0);

Bt

VAARY & XYZM E— RIZHHILU 9, Z HP M ENENGEIE Zvalue & Mvalue ZEBIIL £,
Changed: 2.1.0 2.0.x D% ST Force 4D L IFIENTWE L 7z,
Changed: 3.1.0. 0 TAWZ fHE MEZIEETE 2 XDI12RYD F L%,

ZOBEBUE 3 RITIIIG L, Z e HIBRL £ A,
ZDOAY Y RIZHRA MYV Z LRI IE LTV E T,
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1

--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((® 6 1,06 5 2,50 3,0 0 4),(1 11,311,113 <+
1,111))"));

st _asewkt

MULTILINESTRING((® 6 0 1,0 502,5003,0004),(1101,3101,1301,110 1))

ESPEAE:

ST ASsEWKT, ST Force2D, ST Force3DM, ST Force3D

7.5.12 ST _ForceCollection

ST ForceCollection — YA A M)A IAARNY AL T Y a VITEBLU ET,

Synopsis

geometry ST _ForceCollection(geometry geomA);

Ll

VAANDZYAARN) AL 7Y a Il 9, ik WKB £ 2 i3 2 DI @R TF,
Enhanced: 2.0.0 Zi{&Y —7 = A InBEAINE L 7,

Availability: 1.2.2 1.3.4 &V fld, iz QI AA NI THEI 7Ty YalLELAEZ, 2K 1.3.4 B ETIE
FIEINTWET,

Changed: 2.1.0 2.0.x ®f#l& ST Force Collection X IEHENTWE U 7=,
ZOBBUIZHEERY — 7 = 2T LTV E T,
ZOBBIE 3 oicHin U, ZEZHIFRL FHEA,
DAYy RIGHHFRA MY v 7 L HfITHIE LT E T,

il
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SELECT ST ASEWKT(ST ForceCollection('POLYGON((0 0 1,0 51,501,060 1),(111,311,13 +
1,111))"));

st asewkt

GEOMETRYCOLLECTION(POLYGON((® ©6 1,06 51,50 1,00 1),(1 11,311,131,111)))

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 11,0 10,0 0 0)),
((0 0

0,0610,110,10
((0600,100,101,00
((110,111,101,10
((610,6011,111,11
((66061,101,111,01

[cNoN N o)

st _asewkt

GEOMETRYCOLLECTION(
POLYGON( (0
POLYGON( (0
POLYGON ( (
POLYGON ( (
POLYGON ( (
POLYGON ( (

0
1
0
0
Espe Aok

ST AsEWKT, ST Force2D, ST Force3DM, ST Force3D, ST GeomFromEWKT

7.5.13 ST_ForceCurve

ST ForceCurve — #4425 41E. IA AN RfRZ 1 TICEHBLU £,

Synopsis

geometry ST _ForceCurve(geometry g);

Bt

ARER LI A A NY IR BICAT L 9, 71 VIFEAIRIZARY . IIVF I Vi Fdhisgizay . Ry
TR T80, IIVFRYV I VEFINF =T A28 FT, AAYVAARN)BERIZHEERETH
585, ANERUMARINET,

Availability: 2.2.0
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ZOBEIE 3Tzt U, ZEEHIBRL EE A,
DAY RFHiEA MY V7 e iz sE L TV ET,

il

SELECT ST AsText(
ST ForceCurve(
'"POLYGON((0 06 2, 502, 0652, 002),(112,132,312,112))"'::geometry

st astext

CURVEPOLYGON Z ((0 062,50 2,052,002),(112,132,312,11 2))
(1 row)
EELE=

ST LineToCurve

7.5.14 ST ForcePolygonCCW

ST ForcePolygonCCW — £ T/ E % KIFFHE ) IZ, £ TONRZRFHE D IZ, ThEnild LU E7,

Synopsis

geometry ST _ForcePolygonCCW ( geometry geom );

SnEA
(WIVF) BV T U T, AR E KSR D 2, NERZIEIRE D ICHERHEIL 9, AV TV TRWIY A A MUK,
EHEINTIORINET,
Availability: 2.4.0
ZOBEBIE 3 RITITHIS L. Z EZHIFRL E A,

ZOBBUE M AEIZHIS L T,

ESPCAE:

ST ForcePolygonCW , ST IsPolygonCCW , ST IsPolygonCW

7.5.15 ST ForcePolygonCW

ST ForcePolygonCW — & TOAMEZ KEEHE ) IZ, 2 TONERZ KKGHE D 2, T U 9,
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Synopsis

geometry ST _ForcePolygonCW ( geometry geom );

508
(FVF) RY TR LT, B EHE O 12, B RESEE O Bl L . RY TYTANYA A R I
B XN LI E X E D

Availability: 2.4.0

D - omsuE 3 oL IS L. Z iR IR L 24 A,

D - o MBS L £,

ESPCACE:A

ST ForcePolygonCCW , ST IsPolygonCCW , ST IsPolygonCW

7.5.16 ST ForceSFS

ST ForceSFS — SFS 1.1 YA XA MY XA TDAMHS LS5 VA A MV IZHEIL £7,

Synopsis

geometry ST _ForceSFS(geometry geomA);
geometry ST _ForceSFS(geometry geomA, text version);

ER

D -omsmizsmEmy —7 = AHELTOET,

0 - o = f s 2 R = A5 (TIN) 13HS LT £ 5,
) Zoxvy KA ) Y e S LT £ T
O omss 3 voRi IS L. Z EHIRL ¥ A,

7.5.17 ST _ForceRHR

ST ForceRHR — RV IV DT D fIH % 458 ) 1258 U 97,

Synopsis

geometry ST ForceRHR(geometry g);
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Lt

B IVOHEMAD ML Right-Hand-Rule (289, ZOBE RV TV OMEEIE, SERMOEGHICRYD £7,
BRI, ARNBRIEBEEHE D ICBREI X N, NBHIZRIEEFE D ISR I N E T, Z OBIBUEST ForcePolygonCW o34
T,

Tﬂd Note
N D RHR 0 Z i, O CHEDPNZBADESEFELT T, “hi@NT 204
ST _ForcePolygonCW % {#> J & =R L X7,

Enhanced: 2.0.0 ZHAY — 7 = AR o0 EAINFE L 72,
D - omsuE 3 VoL IS L. Z IR HIRL 24 A,
O - OIS Y — 7 £ AL TV 2T

1

SELECT ST_ASEWKT(
ST ForceRHR(
'"POLYGON((®@ 0 2, 502,052, 002),(112,132,312,112))'

st_asewkt

POLYGON((® 6 2,060 52,50 2,00 2),(112,312,132,112))
(1 row)

ESPEAIE

ST ForcePolygonCCW , ST ForcePolygonCW , ST IsPolygonCCW , ST IsPolygonCW , ST BuildArea,
ST Polygonize, ST Reverse

7.5.18 ST _LineExtend

ST LineExtend — f&EHBESARIRITIER I N1 V2R U £,

Synopsis

geometry ST _LineExtend(geometry line, float distance forward, float distance backward=0.0);

Ll
FUWIER (LR 252 0NHHZ2 N> TEINT S Z 8T, fBERMSARRICERINAZT 1V E2RL E
T, HEEEE 0 IZULAGAITE. RA Y MIEMINERA, EADHEHEDOAZITIMNIT T, BINKT Y MDOFH

AR (EHRRDZDDERZDZERA Y MIEoTHREINE Y, HERT V MIEHINE T,
Availability: 3.4.0
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Bl: 54V %[IAHICS5 BAERL, BRAIC 6 BAERT S

SELECT ST AsText (ST LineExtend('LINESTRING(OG 0, 0 10)'::geometry, 5, 6));

LINESTRING(O -6,0 0,0 10,0 15)

ESPEAIE

ST LineSubstring, ST LocateAlong, ST Project

7.5.19 ST_LineToCurve

ST LineToCurve — Hiftx ALY A A MY BRI A A N VIZEBL T,

Synopsis

geometry ST _LineToCurve(geometry geomANoncircular);

Ll

LINESTRING/POLYGON % CIRCULARSTRING & gl ) T &8 L £, FModiiizidd 32 Dicn
- B N V) A NE AN =

;-td Note
N AASAVRAN) VTR TVH, HREZE>EY ERRT 2DICEAF+DRFEICIE. BBIEADY
AAPMIVERLBDERLET,

Availability: 1.3.0
ZORRBIE 3oL, ZEZHIFRL £E A,
ZDAY Y RIGEHFRA M) VT & fFR IR U T ET,

1

-- 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)

ESPEACE:

ST CurveToLine

7.5.20 ST_Multi

ST Multi — YV FRYUAA R ZEL T,

Synopsis
geometry ST _Multi(geometry geom);
B

YNFRIAANVERLUET, IAANYDBBRIIIIVFREOEHETIRL £,
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1

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)))

ESPCACE:

ST AsText

7.5.21 ST_Normalize

ST Normalize — BEHER R RTE RV AANY 2RU ET,

Synopsis

geometry ST Normalize(geometry geom);

Ll

ERUL/BEEAINAZEADOY A A MY 2R UET, KY TVORIZB T DHEKDIET., AV I ITHIT2EDIH
. BEYAA NV IZE T2 ERDIEFTVEEIND ZENHY £,

FEALDEE, RBRER AL 2R & EBRICE 2R L DIIR) TOAMFHU £,

Availability: 2.3.0

1

SELECT ST AsText (ST Normalize (ST GeomFromText (
'GEOMETRYCOLLECTION (
POINT(2 3),
MULTILINESTRING((® 0, 1 1),(2 2, 3 3)),

POLYGON (
(6 10,0 0,10 0,10 10,0 10),
(4 2,2 2,2 4,4 4,4 2),
(6 8,8 8,8 6,6 6,6 8)

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)

ESPEAIE

ST Equals,
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7.5.22 ST _Project

ST Project — fAmi Ol Y SR CHEIBINAZRS Y M2RUET,

Synopsis

geometry ST _Project(geometry gl, float distance, float azimuth);
geometry ST _Project(geometry gl, geometry g2, float distance);
geography ST_Project(geography g1, float distance, float azimuth);
geography ST_Project(geography g1, geography g2, float distance);

Ll

IR DRI > TEA DNl L S TR INARSI Y M 2RUEYT, HHMEE SHOhEEDTT,

2 WAV MiE, AR EBRKICERT D 2OIZ—DHDKRA Y 25 DHDARA ¥ MIF» D HRz v, R
IE AR & ARV E 9,

FREEIE A — MV TEHEZET, BBUZHIGLTVET,
FfiE Y7 v Tch5 29, B (G4 0) »SHEEHRI D I 2 £, Bibd SHEHRIYD TR 9,

o JuixAfitEo (0 &) T

o HIFSHAL m/2 (90 &) TY

* FIFSHAL m (180 &) TY

o PHIETi6Z 3n/2 (270 &) T

EDTAEE 2m (360 &) 22 A EICHIGLTHWET,

Availability: 2.0.0

Enhanced: 2.4.0 BDOE# L IFEFUL AR 2 HET D EDIZRD FU 4,

Enhanced: 3.4.0 VA4 A MY BI¥& . azimuth 28U~ 2 BTV MNERXRZHLET,
f5l: 100,000 X— kJL, AL 45 ETEtEINDZRA Vb

SELECT ST AsText (ST _Project('POINT(O O)'::geography, 100000, radians(45.0)));

POINT(0.635231029125537 0.639472334729198)

ESPEAE:

ST Azimuth, ST Distance, PostgreSQL function radians()

7.5.23 ST_QuantizeCoordinates

ST QuantizeCoordinates — JERMED K FALEY h& 012U T,

Synopsis

geometry ST _QuantizeCoordinates ( geometry g, int prec x, int prec y, int prec z, int prec m );
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Lt

ST_QuantizeCoordinates (&, 8% U Z2/NEUBA R OMIEC O PEAER B B EZ Yy M (N) 2HE L., K
DAEHEY MNP E 012U £, MEROEEMEIZTOME O ETH, EMENIIEINET, Ztky,
IA AN HF Adicompressible storage typez o T, T4 AZHHZBIMIZHAI TN TEET, 2
DOREBIZ L > T, INBUSLAT ONIBO B 2 ENAREIZA Y £, HEINTORWIRITIE x IRTCORE % K
D2HEDE U ET, ADKHIEIL NS EOHIEDOSIRE RS NE T (Hl: prec_x=-2 1k 100 {130 FEREfE %
L ET).

ST QuantizeCoordinates 234 $ 2L, ZNOHDEEEELT A A NP, Ut A NYRND L DR
WZRALEN MY L TWES, R UT, IYARA NVRICFEET D MR VEGKIE, ZOBBOMAIZE > TR
BEZITDZLEHY FXEA, ZOBBIE. IA AN OWNIENEREE L VIROHETIEARIERY A A N & 4K
FLHHEER DY £7,

Availability: 2.5.0

RifiE =

PostGIS 139 R T O RSl % 5 k5 E TR E8/NBUSI E UTHKIIT L., 15 HIOBMMIBEZEEIIRT LR TE X,
7272 L. PostGIS T, AEMIZ 15 MiRimDT — X DEFBNTEET, Hile UTIX, /INBUSLAT 6 MOk E D
HEE S UTIRMEI NS Tiger 7— 2 0H Y £9 (B2, BELEMEIL. BEIX O M, BEIX 8 HiTY),

BRI 15 O, ZHOHY 22 I HORHAPH Y £, REEFE/NISEIL 52 ORI Y MMIE
BEDABEBIZAfE > TNET, AN 9 M TIHKBEBIX 30 € MZIFRBET, 22 €y MIAEHTIEHY XA,
INODEZIFEREDIITEILMNTE, WRIBANEZILOLZHFERY) 9, XX 100.123456 £ 5
fiilx 100.123456000000, 100.123456000001 & &£ 100.123456432199 120V UL TREINET, &
TIFFEULSZYT, ZNHDANTIE ST AsText(geom, 6) IZFUAEREZELEFT, ZN5DEY MEH S
WBHEIZEY T2 LN TESDT, ST QuantizeCoordinates IFfsIEy h&K5 22 Ew MZ 0 2k
FMLUET, BEOEBEMOY Y MITIE, HEF5ERR 0 D71y 75, PostgreSQL 12 & > TRIRMNIZEMG X A7z
B—VEERUET,

. Note
Nt St X Ky DT 1 R EDHA ZEFH ST QuantizeCoordinates OFE%ZBEMICZITET, ¥
ZAMN)DAEYFAEZRET BST MemSizeld, VA A M) IEDNZ T4 RV LY A4 XITH DD
S5FEUMEEZRLET,

1

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
________ fbococccococoococcoccoccococococoococooooooCoo0Ooococoo0Cc ol o000 Cc 00000000000 C 0000 Co o 0000 c oo 0000 S o o

15 | ©61010000005f9a72083cdd5e405f9a72083cdd5e40 | POINT(123.456789123456 <«
123.456789123456)

—
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14 | ©61010000005f9a72083cdd5e405f9a72083cdd5e40 | POINT(123.456789123456 <«
123.456789123456)

13 | 01010000005f9a72083cdd5e40519a72083cdd5e40 | POINT(123.456789123456 <«
123.456789123456)

12 | 061010000005¢c9a72083cdd5e405c9a72083cdd5e40 | POINT(123.456789123456 <«
123.456789123456)

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 | 06101000000000000003cdd5e40000000003cdd5e40 | POINT(123.456787109375 <«
123.456787109375)

2 | 01010000000000000038dd5e400000000038dd5e40 | POINT(123.45654296875 <«

123.45654296875)

01010000000000000000dd5€400000000000dd5e40 | POINT(123.453125 123.453125)

| | (
0 | 061010000000000000000dc5e400000000000dc5e40 | POINT(123.4375 123.4375)
-1 | 01010000000000000000c05e400000000000c05€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 | 0610100000000000000000058400000000000005840 | POINT (96 96)
-11 | 010100000000000000000058400000000000005840 | POINT(96 96)
-12 | ©610100000000000000000058400000000000005840 | POINT (96 96)
-13 | 0610100000000000000000058400000000000005840 | POINT (96 96)
-14 | 010100000000000000000058400000000000005840 | POINT(96 96)
-15 | 0610100000000000000000058400000000000005840 | POINT (96 96)
ESPCAE:

ST SnapToGrid

7.5.24 ST_RemovePoint

ST RemovePoint — 71 YA MY VI NHRA v M EHIFRLU £,

Synopsis

geometry ST _RemovePoint(geometry linestring, integer offset);
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Lt

SAVARNI VY ITMOERA Y NEHIBRLUET, 1 VTV I RAIF0HBEYTT, FALZY VI 2VWEIA VAR
VIIEZDDIHNET,

Enhanced: 3.2.0
Availability: 1.1.0

ZORBUE 3 RGITIG L, ZEEHIBRL EE A,

1

BALZZ940 2 (V) V7)) DMEZEAIRT L 714 VDAL AL 22 ZEBNRIEIN TV E 9 ,geom »° LINESTRING
THDLIRETDULET,

UPDATE sometable
SET geom = ST RemovePoint(geom, ST NPoints(geom) - 1)
FROM sometable
WHERE ST IsClosed(geom);

ESPEAIE

ST AddPoint, ST NPoints, ST NumPoints

7.5.25 ST_RemoveRepeatedPoints

ST RemoveRepeatedPoints — EHEARA V M EFRWZIAA N 2R T,

Synopsis

geometry ST _RemoveRepeatedPoints(geometry geom, float8 tolerance = 0.0);

B

BERA Y NEROEZYARA RN 2BU Y, ZOAKIE (MULT)LINESTRING, (MULTI)POLYGON, MUL-
TIPOINT DA =ML £, RTOMEDOIARAMN) 2525 2N TE X9, GEOMETRYCOLLECTION
DEZIIERNUFE I E T, LINESTRING DU I3 RRF I N X T,

YO TR\ tolerance /3T A — R % 5 X /-GE121%, MEICHRHHEMAOENIFERESEARINET,
FEEEIE 2 ot (XY FE) TRHEINE T,

Enhanced: 3.2.0
Availability: 2.2.0

ZOBEBIILHEY —T7 = AL TWET,
Z OB 3 otz L, ZEEHIBRLU A,
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1

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 (6 6, 6 0, 11, 00, 11, 22)"));

LINESTRING(O® 0,1 1,0 0,1 1,2 2)

Bl: DAARN) IV Y a VOBERIFMEHNLHEINET,

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))

Bll: FrAERRENIC D SR B LR > b DHIER,
SELECT ST_AsText( ST_RemoveRepeatedPoints( 'LINESTRING (6 6, 6 0, 11, 55, 11, 2 2)', 2)) ¢

LINESTRING(O 0,5 5,2 2)

ESPEAE

ST Simplify

7.5.26 ST_RemovelrrelevantPointsForView

ST RemovelrrelevantPointsForView — 57 U 72 Sl & m i CORE IZBARDBRNI A A MY DKRA ¥ &
HIBRL £9,

Synopsis

geometry ST _RemovelrrelevantPointsForView(geometry geom, box2d bounds, boolean cartesian hint
= false);

Bt

B8 U 2 MR R T OB BERD B WERA &4 L -geometry Z IR LU 79,
COBEEMHTS L. REDOHFANDATHETIMNENDHD YA A NVITH U TEROITUEZ EZITTEET,

(MULTI)POLYGON & (MULTI)LINESTRING D& 1 7DY A A N ZFRFHIIINE T, oI+ A )k
EHINETA,

Z DBEBUTIRD SIZHWT ST ClipByBox2D () & WHEHTT

o ZOBBIX, LAV EXY I NFTBRA VM EHETEZIEBLIRA Y MDIREZZITO DT, HOBEEMN
[A]EE X A, SEE ISR W E L,

o RA YV MNEMEUXIFIENY A A MY 2R,

o $BE U - HEHEHIPH N TR A U RTERE IR Y |
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s HOREZFAEIYE, MRIYAA NI ZRECTLIHEENHY T (FOFlZ ZETFIW),

cartesian hint # TRUE IZEELZHAICIE. 7TV XA, FRORA Y MEZ2ILICEOTADI, T
JNVNEFEED, BINOREAZEAL T, KROBENMEO GET AV ) BERICEEERI NS GEIZ
3. ZOEFELIBEEMEHTE I LT, MEDORERZHEFAL ) A AHBBENDTRVENH S Z LITER L TR I,

Warning
RYITVICH LTI, COBRBIBREIBROZEMZRIAEL TEA. JORRIXST_IsValid THEET &,
ST_MakeValidTIEET B &N TEET,

original ST_RemovelmrelevantPointsForView(geom, bbox) ST_ClipByBox2D(geom, bbox)
15 points 15 points

\j Ej

#l: ST RemovelrrelevantPointsForView() %RV T IGEA U THNET, HWORA 2 MAERY . K0 F
FHEEL 7D AT, FEROMEZ T\ ET (#EDOMHEIK),

original ST_RemovelmelevantPointsForView(geom, bbox)
5 points

—\_\_/ *

Bil: A Y NDBUWNRFEZSENZZTT, HUORA Y IBHEINZN S WVWDFHEDZD,
ST RemovelrrelevantPointsForView() DFERICHOREZNEGEEND ZL2HY £9,

Availability: 3.5.0

1
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SELECT ST AsText(
ST RemoveIrrelevantPointsForView(
ST _GeomFromText ('MULTIPOLYGON(((10 10, 20 10, 30 10, 40 10, 20 20, <«
10 20, 10 10)),((16 10, 20 10, 20 20, 10 20, 10 10)))"'),
ST MakeEnvelope(12,12,18,18), true));

st astext

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((® 30, 15 30, 30 30, 30 0, 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((®6 30, 15 30, 30 30, 30 0, 06 0, 0 30))"'),
ST MakeEnvelope(12,12,18,18)));

st_astext

POLYGON( (0 30,30 30,30 0,0 0,0 30))

ESPEAIE

ST ClipByBox2D, ST Intersection

7.5.27 ST_RemoveSmallParts

ST RemoveSmallParts — Y7 A MV DETO/NI RN (KD IOV Y T EEET14 VAN VD) 2HIR
L/i—é—-o
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Synopsis

geometry ST_RemoveSmallParts(geometry geom, double precision minSizeX, double precision min-
SizeY);

Bt

INEWERRE (AMADY) > TN TR 54 v A NY V) RV geometry 23R U 7,
Z OB, HEOMBLIZE TS, INSWERREHIRT 572 &0 o AL TV £ T,

(MULTT)POLYGON & (MULTI)LINESTRING D& 1 7DV AR M) ZIFWFEfiI N Ed, oI A A MY I
EHEINEE A,

minSizeX M 0 XV KI Wi . minSizex &V /NI WIEDEA A2 T SNET,

i
minSizeY A0 &£ V) j(‘*b\i ti\ minSizeY & V) /NXWE X DEAID T ENFET,
minSizeX & minSizeY &, £ EHIZVA AN OBERDBA CEHMINET,
R TV RATOEGEITIE, FHEIEY V7 Z Il T b, IROFERONT L BENINE T

s TDIVA AN

£TD) V7 THEMMH-> 72 POLYGON,

WA > Z DA > 72 POLYGON (X SIZTHRMAE> TV HEH 1Y),

POLYGON EMPTY,

R TV - 72 MULTIPOLYGON (X S IZAMIY ¥ R TESE A > TV 2 I5aH 1Y),
+ MULTIPOLYGON EMPTY.

FTAVARN) VTR TDEGEITIE, T4V ARNY VT T EAZFHE THND DT, IRD & S BRAERNEPNET:
s LDIAARNY

THEH D - 7= LINESTRING,

LINESTRING EMPTY,

BRI VAN YV ITBOW > 72 MULTILINESTRING (X SIZTHMME> TV HEHY),
MULTILINESTRING EMPTY,

orniginal ST_RemoveSmallParts{geom, 30,30) ST_RemoveSmallParts{geom, 50,50)
15 points, 3 parts 10 points, 2 parts

Bil: x)VFRY) TV %@L ST RemoveSmallParts(). &\ MEIS A > 72 HHIH T,

Availability: 3.5.0
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1

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)),
((50 110, 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 — [HAMDIEF ALY AANY Z2BLU T,

Synopsis

geometry ST _Reverse(geometry gl);

B

EDOIAARNY TCHMHATEETT, EADERZYEIZLET,
Enhanced: 2.4.0 Hifx IS EAINE L 72,

ZOBEBU 3 RolIIG U, ZEEHIBRL EE A,
ZOBEBIFZHEAY — 7 = AR LTV ET,

1

SELECT ST AsText(geom) as line, ST AsText(ST Reverse(geom)) As reverseline
FROM
(SELECT ST MakeLine(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)




PostGIS 3.6.0alphal ¥==7 )V 179 /962

7.5.29 ST _Segmentize

ST Segmentize — 52/~ RI 2 BADIMND B VEIEFHUAZIAA N IIX TS 702K L ET,

Synopsis

geometry ST _Segmentize(geometry geom, float max segment length);
geography ST_Segmentize(geography geog, float max segment length);

Lt

max_segment length 2R 2 EIXDMD 2 BVEIEFLUAZIAA NI IVAT I 74 %BLET, EX
X2 M THAINE T, MAEHEICFEOMDSITHEINET,

o UAARVIZDONTIE, mRAEDHEMIIEMBIADHEATT,

o IXATITTAIIOVTIE, RAKEDHBAIZA—MVTY, FHEIERETIHEL £9, BMINDELL OO
Uit sl [E] CRE & D BRI D KFHNZIN S K5 ITELE N E T,

Note! Note
COEBIIRWMEDAECTBREITITYT, ZEARLIVEWVRDERS TS ZEIFLEEA,

Warning

0 RWMED A SO ANTIE, LB max_segment length 23T T2 &, FERBICZ K DIERHIBN
INZAEELHY T, Ihid, BIHPFRARTEHARCIESEE L TR> THEEIWALHZEIC, ARE
FTICHET DRREEIHY £,

Availability: 1.2.2

Enhanced: 3.0.0 VA A MY DODENZHNT, FER, AUEIIZOELTVWET
Enhanced: 2.3.0 VA7 5 71 OHENZE VT, BfER, AUEIICHELTWET
Enhanced: 2.1.0 VA7 7 4 A EAINE L 72,

Changed: 2.1.0 VA2V F 7 ¢ G DEADFER, ST Segmentize(’LINESTRING(1 2, 3 4)', 0.5) &9
28, DOFVEBTI—PHELET, AWTRIAANINIAT T T4 D 2HRIBETIHENHY £7,
ST GeomFromText. ST GeogFromText, i /zWHRIADF ¥ A~ (fil: ST Segmentize(’LINESTRING(1
2, 3 4)"::geometry, 0.5) ) Z{7VET

1

ZA Y DE, ROBRDIZEFIZAE I, MO 2 E I NETA,

SELECT ST _AsText (ST _Segmentize(
'"MULTILINESTRING((® 0, 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))

RV TV DsyE:
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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))

2000 ¥ O A= MVOBRARAEEF S IA T T 74 DT A 2 ORE], THiE, iz D& KA ->T
BN hET,

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)

KA > THIMEI NI AT T T4 DTA

ESPEAIE

ST LineSubstring

7.5.30 ST _SetPoint

ST SetPoint — 71 VARV Y IDKRA Y he5A6NARA Y MIESHMZET,

Synopsis

geometry ST _SetPoint(geometry linestring, integer zerobasedposition, geometry point);

BiLl]

SAVARNI VIO NBHEGZONERA Y MIBESHMZEST, A VFT2ZAF0RLEDTY, BAOAL VT Y
D IAMEEGZDERENOBHAET, -1 IZKEDRA VY M2IELET, Zhud, HED—2EOFIZEROY L
—avyy TeHMEEL LS T BGED M) HIZRITERTT,
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Availability: 1.1.0
Updated 2.3.0 : iR FOEE

Z OB 3 Kot U, Z EZHIRL €A

1

--Change first point in line string from -1 3 to
SELECT ST AsText (ST SetPoint('LINESTRING(-1 2,-1
st astext

LINESTRING(-1 1,-1 3)

-11
3)', 0, 'POINT(-11)'));

---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)') ASg
, ST PointN(g,1) as p;
st astext

LINESTRING(G 0,1 1,0 0,3 3,4 4)

ESPEAIE

ST AddPoint, ST NPoints, ST NumPoints, ST PointN, ST RemovePoint

7.5.31 ST _ShiftLongitude

ST ShiftLongitude — #EZ e %-180 £ 5 180 EDOHFH L 0 Eh S 360 EDOHFH & D D DHIFH 21T X
KLV T7MULET,

Synopsis

geometry ST_ShiftLongitude(geometry geom);

Ll

VAARNY)DRTDORA V MIEHRZGiA FREMN-180 D 0 EOHIFHIZHDD%E 180 EhH 360 EDHiFH
IZ¥ 7 RUT, 180 E»5H 360 EOHPHIZHDD%-180 E2H 0 EOHPFIZY 7 MU ET, ORI E
B ETODT, -180 EnD 180 EDOHIFADT — X% 0 Eh 5 360 EOHIFADRILIZL, 0 ENS 360 JEDHiH
DT —R%-180 E»nH 180 EOFPHADRIIZL £7,

;.tq,! Note
: Z ORAEIE. SRID 436 (WGS84 MIEEEIRR) D& 5 RIBEREDEREZFOT—F DIFEICR> TE
WET,
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Warning
1.3.4 £ YRITIE MULTIPOINT TIFBIMELAWNTAHY F L7, 1.3.4 LLETIE MULTIPOINT THEp
ELET,

ZOBEEIE 3 WotizHIn L, ZEEHIFRL FEA,
Enhanced: 2.0.0 Z kY —7 = 2% & TIN JIGHAEAINE LU -,
WS T OBIBE 2.0.0 T”ST Shift Longitude” 5 &FZEHE L £ U7,
OB HEY — 7 = AIZWE LTV ET,

Z OB =T & AR = A (TIN) ISHRL THWET,

4l

--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)
ESPCACE:
ST WrapX

7.5.32 ST WrapX

ST WrapX — VA A M) & X ETHIDIAZHE T,

Synopsis

geometry ST WrapX(geometry geom, float8 wrap, float8 move);
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Lt

ANTAANY ZREL T, 2 TOMBEEED ([ DIAA (‘'wrap’)] 5”5 move’ /8T A —XTHRD 57 H
|, 4805, A Cmove’ DA /-3 EMl Cmove’ BIER) IZE2TOHEENE LD LS IIBEIXE., Bl
HiEALET,

A Note
i BERBEANE BEVYY VT LT, SRV —AHDISE DI —FIIRITABWVWELSILTIDIFELE
ERS

Availability: 2.3.0 GEOS M %ETY,

Z OB 3 RTITIE L, ZEEHIBRL EE A,

1

-- 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);

ESPEAIE

ST ShiftLongitude

7.5.33 ST SnapToGrid

ST SnapToGrid — AN YA A MY DETHOMZHAUMEZT) Y RIZAFY TLET,

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 geomA, float size);

geometry ST _SnapToGrid(geometry geomA, geometry pointOrigin, float sizeX, float sizeY, float sizeZ,
float sizeM);

s ER

1,2, 3FBHEHOEBATIEH., AAIAARNIDODETORS Y MRV X2 E@D-7)w RIZAFY TUE
T, AUEMCED 2, T ERS Y MZHIBRULE T, SIBYAA RN VDOIAA N &1 TEEHETEIRNES
VRUDNEL RN LGAIE. NULL 28U FE9, IV 7Y aVYHATHREBELAZYAA NI IFZFINOHIBRINE
T, FHEEZELTOIMHENET,

4 ZFHOERIZ., 1.1.0 TEAINE U/, ANWNIVAANIDETDORAS Y MN2E S (B2 5[ 8THRETDIEDT,
ALY RNTRITNIERD FRA) LIV I A A2EDTVY RIZAFYTLET, VY RIZAFY I UELR
WIRTTIZDWTIEY 1 X120 2 2L ET,
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N;’W‘ Note
BINDZIA AN FBEEAKDRTVWEAEMNERA (ST IsSimplezSRBLTLEIW),

. Note

Not 1 10MR&EYBITIR. COBBIEEIC 2 RTESAX MNYERLE L, 1.1.0 D S, BIN2BUA X
N DRTEUZ. ANEDDETEDODITONTVWAVWERDRTERLICAYET, 2TOTY Yy KD
RITAEESTBICIR. B2BBICUAA N EMABRAEFE> TRI W,

Availability: 1.0.0RC1
Availability: 1.1.0 - Z fii& M fEIZHIEU £ U 7

Z OB 3 RTITIG L, ZEEHIBRL EE A,

1

--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 GeomFromEWKT ('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)

ESPEAE:H

ST Snap, ST AsEWKT, ST AsText, ST GeomFromText, ST GeomFromEWKT, ST Simplify
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7.5.34 ST Snap

ST Snap — AHNVAA NV DPETHRESRIAA M) DIHKIZAFY TUET,

Synopsis

geometry ST_Snap(geometry input, geometry reference, float tolerance);

B

VAARNYDHEMEAE, £ —D2DIAANIDHELIZAFTY TUET, A7y IRFEFINDIMELHIHET D
WIE AT THREF A2 O E T, #ERIYAANVIEAF Y TINZEHGAEROANIAANY TS, ZAFv T
MWIEL B GEIIE ANTVAANYPEEINTITRINET,

—DODIVFAR)INEE D =DADEMIZIL ST, BHETYY (V= RNEREA VAR 7Y a VEHRETHEZ 5 S
BIUET) 2RI/, A—NVAHEOONA MEPHEINE T,

HEVIZZBBDAF Y TRIT2GEITIE. ERINDS NAOYPRECRDAREEND ) 5, WOAF Y TR
LRPEHET DO, Ea— VAT Y ZIZAF Y TINZHMOBEAEIRO D UrHY) FEA, LI,
B I NIZBEN R AT Y TIZB) ZET,

o+ Note
N BRINBIUA AN FBEHESARDRTVWENEHNETEA (ST IsSSimplezSRLTLKEIW) L, #
LENEDORTWBAHhEHNhERA (ST_IsVaIid%%fﬂ.’s’{ LTTFIW),

GEOS ®YVa— )VTEELTVET,
Availability: 2.0.0

1

INFR)IVESAVARNY VT (AF Y THi)
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AN
~—_/

FAVARNY VTIZ1.01 OFREFEETYIVF R
IV AFYTUET, FILOIYILFRY TVIET
AVARNY) VT DRMNY) £T,

SELECT ST_AsText(ST Snap(poly,line, <«
FROM (SELECT
ST _GeomFromText ('MULTIPOLYGON (
((26 125, 26 200, 126 200, 126 125,
26 125 ),
( 51 150, 101 150, 76 175, 51 150 ) «
)l
(( 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)))

ST Distance(poly,line)*1.01)) AS polysnaf

INFITA VAN VT 1.25 OFRIEHTY IV
FRYVIVEAFYTLUET, HrLOIIFRY T
VIETAVARNY VOB £9,

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;
------------------------ +— polysnapped

MULTIPOLYGON(((5 107,26 200,126 200,126 <+
125,101 100,54 84,5 107),
(51 150,101 150,76 175,51 150)),((151 <+

100,151 200,176 175,151 100)))
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TEDXIFRY T2 1.01 OFAEFEHTS 1 VA
M)V T RAFYTUET, HILOTA VAR v
TSI FRY) TNZODBMNY) £,

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,
((151 100, 151 200, 176 175,
100)))"') As poly,
ST _GeomFromText('LINESTRING (5 <+
107, 54 84, 101 100)') As line
) As foo;

126 125, <«
101 150, 76 175, 51 150 )) «

151 «

linesnapped

LINESTRING(5 107,26 125,54 84,101 100)

JTEORINFRY T2 1.25 OFRFEMHTT A VA
KDV T RAFYTUET, HHLOTA VAR v
NI IVFRY) T8N 9,

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, 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;
linesnapped

151 +«

LINESTRING(26 125,54 84,101 100)

ESPEACE

ST SnapToGrid

7.5.35 ST _SwapOrdinates

ST SwapOrdinates — 52 5N /2YF A MV IZBWTH X LN BEDOEE ANE R I A AN ZRUET,

Synopsis

geometry ST _SwapOrdinates(geometry geom, cstring ords);
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Lt

HZO5NEIAARNVIZBWTHERAONZEREOEE ANEZ VA AN 2BUET,
ords 5183 2 XFDXFHIT, ANEZADEESAZRUET, BESAIE Xy, z m BPERITY,
Availability: 2.2.0

ZDAY Y RIFHFRA MY V7 LRI win U TWET,
ZOBBIE 3 oG U, ZEEZHIFRL FEA,
ZOREBUE M EIZHISL £7,
ZOBBUIZHEERY —7 = 21T LTV E T,
ZOBBUF=ATE & AR = A8 (TIN) ISHIEL THhET,

1

-- Scale M value by 2
SELECT ST AsText(
ST SwapOrdinates(
ST Scale(
ST SwapOrdinates(g, ‘xm'),
2,1
)l
'xm')
) FROM ( SELECT 'POINT ZM (0 O O 2)'::geometry g ) foo;
st _astext

POINT ZM (0 0 0 4)

ESPCAE:

ST FlipCoordinates

7.6 A X NYKREE

7.6.1 ST IsValid

ST IsValid — VA A UM 2 RIGTEEINTNDENDT AN,

Synopsis

boolean ST IsValid(geometry g);
boolean ST _IsValid(geometry g, integer flags);
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Lt

ST Geometry EPEBEERNTHY ., 2T TEYNE D 2% OGC RANZIKE>TTAMNLUET, 3/TE 4 IRTD
U AN TR, FHHIE 2 RTTITVET, IAARNIDRIERS, PostgreSQL NOTICE X, AIET
HLBEDOFMPRINET,

flags /37 A =& 2 K DA G T 2 fEIZ DWW TIEST IsValidDetail TE#HH L TWE T,
I A RNY FHIIZ B B RIS HIC DWW TIE Section 4.4% 2L T Z X0,

N;)‘f"‘! Note
SQL-MM T, ST IsValid(NULL) I& 0 %33R L £9 A% PostGIS Tik NULL ZRL 9,

GEOS €YV a— )VTHELTVWET,
75 7 %% 35BN 2.0.0 25EMIZRYD EUK,

ZD A w RIZOGC Simple Features Implementation Specification for SQL 1.1DFEE T,

ZDAYw R SQL/MM {LkkDFELETY, SQL-MM 3: 5.1.9

o'tv! Note
x OGC-SFS ¥ SQL-MM % ST_IsValid T7 5 78|18 ZSTHEMRICR> TWEE A, 75 7 1d PostGIS J&
BILRTY .

1

SELECT ST IsValid(ST _GeomFromText ('LINESTRING(O® ©, 1 1)')) As good line,
ST IsValid(ST GeomFromText('POLYGON((G 6, 11, 12, 11, 0 0))')) As bad poly
--results

NOTICE: Self-intersection at or near point 0 0
good line | bad poly
___________ dboococooocoocoo
t | f
EIEHR

ST IsSimple, ST IsValidReason, ST IsValidDetail,

7.6.2 ST IsValidDetail

ST IsValidDetail — U7 A kU A4, Z4THVE LEE L fiEE ZNENRT valid detail /2% L
i—a—o

Synopsis

valid detail ST IsValidDetail(geometry geom, integer flags);



http://www.opengeospatial.org/standards/sfs
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Lt

valid detail 72K UL 9, Z4UTid. VA A NYDBZYNE S nERTEMBME (valid), RIETHDHH%
RYXTFF (reason), RIETHINMERFER T2 YA A MY (location) 65740 9,

RIEIA AN OFFMHE DERK % SST IsValide ST IsValidReasonDMlA LG HE 2 WET L /2D F
3—0

F£E/NT A—4& flags IF¥Y N 74—V RTT, ROMBEEFOIELNTEET,

« 0: J@H D OGC SFS #Hilie 7 V&2 MHHL 7,

o 1. HLEOBEHCEMY VT FHEDONY VT LHDOR) VI #ZLBE LET, ZOFFEETIVIEINSEDY =)V
TflibNnz 7= TESRI 75 7] LEEONET, OGC EFINTEHAELIND I LIZHEELTLEI N,

GEOS EVa— )V THEHLTVET,
Availability: 2.0.0

1

--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

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
_______ hbosocosooodbooconoooo oo
t | I
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ESPEAE:H

ST IsValid, ST IsValidReason

7.6.3 ST _IsValidReason

ST IsValidReason — Y7 A NV RZUMNENERTTFH %2R, AIELGAIFHEEZEL 7,

Synopsis

text ST_IsValidReason(geometry geomA);
text ST_IsValidReason(geometry geomA, integer flags);

s ER

VA ANYNZENE S, RERGEITZOHEBZRTEHERL £7,
RIERTYAANY L HHOFMEE 2 E T 2DIZ, ST IsValideffHL 7,
X s flags i&. ST IsValidDetailiZdht) £9,

GEOS EYVa— )V THEHL TV ET,

Availability: 1.4

Availability: 2.0 7 7 7 # %K,

1

-- invalid bow-tie polygon
SELECT ST _IsValidReason(

'"POLYGON ( (1060 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,yl), zl1)), «+
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))
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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

ESPEAIE

ST IsValid, ST Summary

7.6.4 ST_MakeValid

ST MakeValid — JHNZ KD TR UICAERIYAA N) ZZMRIAARNVIZLED LHAAET,

Synopsis

geometry ST MakeValid(geometry input);
geometry ST _MakeValid(geometry input, text params);

Ll
BRZONERERYAA N )&, ANTVAANYDH[EHETIIZ, ZUBRBETEKRLEISEUET, ZHBRY
AANVIFEFEESTITIRL 9,

X9 H AJIiE POINTS, MULTIPOINTS, LINESTRING, MULTILINESTRING, POLYGON, MULTIPOLY-
GON, GEOMETRYCOLLECTION S & UZN56DRRLZEDTY,

SEA IR ER IR IRGTRREE DG A, AV A A MV IR BIRT EIEABENRTEOIAA RNV DIALV IV 3V
M ABRWRITTO YA A R AL 7Y aviiik) £,

B—R) IVE, HEA Y27 MRH2558120 . YIVFRY IVIZERY) £9,

params 5lHUE, ZURIAA N ZHETDILZOITHEI AV Y REZERTLIZOOEELTH%E25225DIC
ffi 2 £9., LEF4]IE"method=linework|structure keepcollapsed=true|false” &> EXIZHENFE T,
“params” SIENENGAEIZIE, “linework” TI)VI ) ALANRT 7 AN N U THDLNE T,

"method” F—IZX U T EDEIZ—2HY £,

* "linework” I¥ERD TN TV ALTY, FZUDIZLTOI A vEME L, BRE»s ) — REEHLT, TI»
OEMBIAARN) ZREHEL £,
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e “structure” I, V> ZORNENOBZHAL T, ) v I72EEEL. ETORY UV ITLDEERD I L THU
WYL AN ZREEL T,

“keepcollapsed” F—{d”structure” 7))V 31 AL TOAEMTT, “true” F7zid"false” ZHY £, “false”
MHEINZ5E121E, 1 5D LINESTRING %0 & 5 Z{ERVRGGITHE L 2V A A MY EENHTEET,
GEOS EYVa— )VTEBELTVWET,

Availability: 2.0.0

Enhanced: 2.0.1 @& D

Enhanced: 2.1.0 GEOMETRYCOLLECTION & MULTIPOINT DX &M E N

Enhanced: 3.1.0 NaN f# % £ D BEEEDOHIFRAEM I N E U 7,

Enhanced: 3.2.0, 7V 3V X AIZET LR /VT A —X’linework’ &’structure’ 25EMX N E L 7~, GEOS
3.10.0 A EWSKETT,

0 - oBIRUE 3 YOLIT RIS L. Z IR IR L 24 A

1
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before geom: — DD —NTw T LU TWSRY AVN5LR5YINFKR) TV

after geom: 4 DDF—N—=F Y TLUHRVEY IO INFR) TV

after geom_structure: —2ODFA—/NT Y TURWK) TUNSREIIINVFHRY TV

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: ;"ODF—/NT W T LUTWSRY IVN5LK5YINFKR) TV

after geom: 14 DA —NZ TUTWERWVEY TV NS85V IVFKRY) TV

after geom structure: —2 DA —/NTFY TURWKRY VN6 KR5<IVFR) TV

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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1

SELECT ST AsText (ST MakeValid(
"LINESTRING(O 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

ESPeACE:A

ST IsValid, ST Collect, ST CollectionExtract

7.7 ZEZRREH

7.7.1 ST InverseTransformPipeline

ST InverseTransformPipeline — &% U 72 R AW/ S 75 A V OHEW % H> T, BR D ZEMS R ICER
EEEBUZFLVIAA M) ZRELET,

Synopsis

geometry ST InverseTransformPipeline(geometry geom, text pipeline, integer to srid);

3598

# U AN T 5 A VOB AANDLEHE HioT, RADEMSIRRIEEEEZZHBUHF LI A A b
') %J&biT

BHNA T Z 4 > DOFRIZEET 23 DWW TIXST TransformPipeline% 2 U TR I,
Availability: 3.4.0

AT ABNY D SRID IFEHI N, (EZE/NNT A=K to srid DSMEIPREINTORWEGEEIZIFHEAY A A B
)@ SRID & 0 128 E XN F 3, ST TransformPipeline%ffi> & X12iE, /SA TS50 v llﬁﬁﬁ IFEITINE
9, ST InverseTransformPipeline() =ffi5 &, /S 751 VW AMICETINET,

A TIA V&N ZEBUEST TransformDFFRIIR T, 1F& A Y DEE, "ST Transform' &, R DZ
BUZBWTELVWHEF2ERLUET., 250040 REINET,
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1

EPSG:16031 Z#u1% ffi-> /= WGS 84 BREMEN S UTM31IN NDZH#

-- 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 D#,

-- 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)

ESPEAIE

ST Transform, ST TransformPipeline

7.7.2 ST SetSRID

ST SetSRID — Y7 A V(2 SRID % &L 7,

Synopsis

geometry ST_SetSRID(geometry geom, integer srid);

Lt

VAA NV D SRID 2R EDBBUEIZZELE T, ZTVDEODNI YTV ITHRY 7 A&ERT HEITMHVv &
—3—0

4 Note
N COBEBIITIAAN)EZEBET, VAANINMRET 2EHSRREERT DAY T I ERET B
IFTTY, IFARM)ZHLWKREERICERR LIEWHBEIEST TransformZFEVWE T,

Z DAY v RIZOGC Simple Features Implementation Specification for SQL 1.1DEXETT,

ZDORAY Y BIFHERA Y ¥V 7 EHIFISHIE L T ET,



http://www.opengeospatial.org/standards/sfs
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1

- RA 2 & WGS84 R IZFE -

SELECT ST SetSRID(ST Point(-123.365556, 48.428611),4326) As wgs84long lat;
-- the ewkt representation (wrap with ST AsSEWKT) -
SRID=4326;POINT(-123.365556 48.428611)

- K1V & WGS84 REMEIZHE L2 2T, WEB A MV (BRI A VA SIV) 124 s --

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)

ESpEAIE

Section 4.5, ST SRID, ST Transform, UpdateGeometrySRID

7.7.3 ST_SRID

ST SRID — Y74 A MV DZEMSIEAHN 2K £9,

Synopsis

integer ST_SRID(geometry gl);

B

ST Geometry O spatial ref sys 77— 7 )V TEHEINT VD ZEMBIRD#MINEF S 2K L £9, Section 4.5%
ZIBLTFX W,

Note
Nott! spatial_ref sys 7—7JLI& PostGIS A" 12 SBROLTOAY O T A2 E>TWT, HEHEHESERMNL
tOEESRBRICERTZOIFEDLONET, VAXAN)DOEBREFELTVWSRIHEIEELWVWEBSRER
DHFBESEFE > TVWEI BT ZIEFEETT,

Z?MAYw RIZOGC Simple Features Implementation Specification for SQL 1.1MD%E%ETY, s2.1.1.1
ZDAY Y Ri& SQL/MM LD LT, SQL-MM 3: 5.1.5

ZDAYw RiZHhig A MY V7 e iz s L T E T,

1

SELECT ST _SRID(ST GeomFromText('POINT(-71.1043 42.315)',4326));
--result
4326



http://www.opengeospatial.org/standards/sfs
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ESPEAE:H

Section 4.5, ST SetSRID, ST Transform, ST SRID, ST SRID

7.7.4 ST Transform

ST Transform — 27243 EMSRRIIHEEBINZHF LI A AN 2K ET,

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);

3598

RIBDEMBERCEEERINZHF LI A AN ZIR U ET, BHEZEHSRARATHS to srid f, ZU4
SRID #H/NT A —4& (spatial ref sysiZdhd &> &) TH it to proj & from proj (Z PROJ.4
XFHTEHRINAZEESRRAEZBET S LN TETETY, mINEEA, BHEZ-SIERN SRID O
HYIZ PROJA XFHTREINTHDHAEITIE, HAYAARYOD SRID 102740 £9, from proj 2>
BEIZIE, ABNTYAA MY IFEZEINZ SRID 2F>TWAITHIERY XA,

ST Transform | UIEUIXST SetSRID &R XN EF, ST Transform [FFEEIZIA A N DEREE, H D248
MZEANOMOE DIZEBL £F, ST SetSRID IXHIZYA A MY D SRID #&#HT3/7217 T,

ST Transform |32t M SR & 2 MAEMBIRICE X DY REWNA T4 V&2 HEIFNIERL 7,
Ky D&M % [H 9 2 121&ST TransformPipeline % iV £ 9,

o+ Note
N7 PoStGIS I PROJ) RS T Y A1{ LT 2 BBEADHY £+, PROJ HETI /A I LENERRT 31
l&PostGIS_Full VersionZ{#EWE T,

;-td Note

N —DLUEDEBRAETIFEIZ. A VT IRADAEREBZLHIC, FRTZ2EHRICEATIEHRSI VT IA%E
BoOEEHTY,

\ottt Note
1.3.4 LYBITIX, HEEESOCVAANYTEATSZE, COBIIEIZyv a2 LET, ThiF 1.3.4 M
LETETEIhTWET,

Enhanced: 2.0.0 Ay —7 = A InBEAINEL 7,
Enhanced: 2.3.0 E#® PROJ.4 XFHANDHGPEAINE L,

DAYy Ri& SQL/MM {EEkDFELETY, SQL-MM 3: 5.1.6
DAY Y RIFHIFRA BV ¥ Z e i LT E 9,
ZOBBIFLEARY — 7 2 ZTHIE LT ET,
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1

YYF 2=y Y IMNEHEER (T AY AHIET ¢+ — ) & WGS84 REERMEICERL 7,

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 _ASEWKT (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)

AR A VT ABMEZHITYT, ®TOIVAABN)BAODTVDS ERIEETERVT—TLDROIZIE, AR—
ADE A VT2 A /NI HERMIZTE 2012, NULL A A M) 2EHTIEHA VT 7 A %5 DO RE
T,

CREATE INDEX idx_geom 26986 parcels
ON parcels
USING gist
(ST Transform(geom, 26986))
WHERE geom IS NOT NULL;

PROJ.4 7F A b & flioT, MEDERSIRIKPYELHRT IHITT,

-- 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) <«
)

EROBEEDRTE

TV RY T N2 BOBEAIE, EIEEIERBMLUET, & XIE PROJAIZTVY RV T N7 7o)V zMHT
TENRINTOER 2GS, BENRT )Y RY 7 NEBOHFENIZE N, LWo28E8TT, 774Nk
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Tl&, PostGIS iZZ7 VY RY T R T 7 A NUDPBNGEIFTTT — 2L ITF92. Z0ZEHE)L PROJ4A TFAMD
to proj fENEE#RKAY ., spatial ref sys 7— 7D projdtext EE2ZEEL /) $25Z & T, SRID
BORUNERESTD I ENTEET,

7= & 21X, projdtext /3T A—4& +datum=NAD87 IZIXIZR T +nadgrids /3T A — X DREAMEETT,
+nadgrids=@conus,@alaska,@ntv2 0.gsb,@ntvl can.dat

BHRH @I, 77 ANMPESTEII—REZLAVEWVWS ZERTTA, @WHZo77- FERINTA—N"Fv L
72) 77 ANBBRNEEFY ANOKDVIGEL ZGEIFT T =2 HET,

Wz, DR EHFHENL T 7 A VBHERIZH > THULNITNE S, ZUADPHNEEFLETOT 7B EEINA
B2, NULL e UZ2WA s, IRBVER £7,

+nadgrids=@conus,@alaska,@ntv2 0.gsb,@ntvl can.dat,null
NULL ZV Y RY 7 b7 74 0VIE, HREEKZ2 HNN—-UT, Y7 hEfTDRW, ZURTVY RYTI NI 740V T

o STRBHIDZDIZ, IEUWEHIFIZARW SRID 4267 NOEMTIT I —BN T 5n7A W& 5 PostGIS 24 & 72
WAL, ROESIZLUET,

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;

ESPEAIE

Section 4.5, ST SetSRID, ST SRID, UpdateGeometrySRID, ST TransformPipeline

7.7.5 ST TransformPipeline

ST TransformPipeline — E&H I N T W2 EIEEHNAS T4 V2 FHU TERRDZERSHRICEBRINZHL
WIAARNYZERLET,

Synopsis

geometry ST TransformPipeline(geometry g1, text pipeline, integer to srid);

Lt

EHEINTODBEEH S TS5 V2 FHL TR EMBERCEBINZFLONIAARN) ZRUET,

BHIS T4 VIFRDOXFHERONT NN E ON > TEHREINE T,

e urn:ogc:def:coordinateOperation:AUTHORITY::CODE, ¥iffiZR EPSG:CODE UL FEiEiEfE % — &
IZHETE A, CRS EHIZFAIU EPSG I— RWMHHTEZ2HDTT,

e PROJ /N1 7T 1 V3XF4: +proj=pipeline ..., HEIOHEIEFIAAEHINETA, BELSIFTH LT
DEIMDNNL T 51 VR Z BB e UET, £ ULIE axisswap B2 HIRT 2 B E1HY £7,

o #AEDERE: urn:ogc:def:coordinateOperation, coordinateOperation:EPSG: :3895, coordinateOperas

Availability: 3.4.0

AT ARNY O SRID IFEHI N, [FE/ST A—& to_srid B SEIMREINTORVGESITIEE YA A b
)@ SRID & 0 1% EINE T, ST TransformPipeline() %{#i5 & XiZiE, /N1 TT7 4 VU MEHMIZFEFIN
%79, ST InverseTransformPipelinezffi> &, /XA 75+ Vg FANCFETFTINE T,

A T4 V& ACZEBIEST TransformDFHIR T, 1L A LDYE, ST Transform' &, JEELRMDZE
BIZBWTIELWHE T2 EIRLUET, 20D HPHRINET,
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1

EPSG:16031 £ % ffi o7/ WGS 84 LM 5 UTM31IN NDZ

-- 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 D,

-- 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;POINT(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)

ESPEAIE

ST Transform, ST InverseTransformPipeline
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7.7.6 postgis_srs_codes

postgis _srs_codes — & U 72 BB BENT I 5172 SRS I —RDO—E2BEU £9,

Synopsis

setof text postgis_srs_codes(text auth name);

ER

HZ2 517 auth name (29252 TdD auth srid DEAZEKEL 9,
Availability: 3.4.0

Proj 6 LAk

ll

EPSG BEHIZBEEM I ONTWDE I—ROFPD 10 kO—E#2HEF T,
SELECT * FROM postgis srs codes('EPSG') LIMIT 10;

postgis srs_codes

postgis srs, postgis srs all, postgis srs search

7.7.7 postgis_srs

postgis_srs — Kk 2B & ERS RGN I T2 AT -2 LV I—RE2RUET,

Synopsis

setof record postgis_srs(text auth name, text auth srid);

5 EA

fgE L7z auth name (AL TR D auth sriddAXF—&XL 21— RZEHUF9.L 32— RIZIE auth_name,
auth srid, srname, srtext, proj4text LiEAHFHDM%Z/RT point sw & point ne EENET,
Availability: 3.4.0

Proj 6 b\ |
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EPSG:3005 DA X T —XEZHEFL £7,

SELECT * FROM postgis srs('EPSG', '3005');

auth name | EPSG

auth srid | 3005

srname | NAD83 / BC Albers

srtext | PROJCS[”NAD83 / BC Albers”, ... 11

projdtext | +proj=aea +lat 0=45 +l