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* Azavea
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o KRR b GEBEIXBFER)
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o ALY VX

* Clever Elephant Solutions

¢ Cooperativa Alveo

* Deimos Space

e Faunalia

* Geographic Data BC

* Hunter Systems Group

* ISciences, LLC

* Kontur

e Lidwala Consulting Engineers
» LISAsoft

* Logical Tracking & Tracing International AG
e Maponics

o IV YIRS

o I FEXRARERAE

o /LY x — RS BITSET

o /vy = —EYIEEERT (NIBIO)
* OSGeo it

* Oslandia

* Palantir Technologies

* Paragon Corporation

* R3 GIS

* Refractions Research

s MR FIN- SITA

» Safe Software

 Sirius Corporation plc

o Y RAX—Tf
o WV T FN=T KT — VY ARHTEHIENEGEE > & —
o T 7 LKA

o KREEBE (NEFHHREEF)
e Zonar Systems

VI3V RT 72 T4 THRYIR—Y V5T RT 70T 4 YT Fx =13, PostGIS FlFETF — LHESLET
WEF Y R=YTY, MU THEAROERECER 25X T, ZROANLACY —LXZRMUTEL L5101

NZTNDAR Y =k, BDERESRBEDS BV LT EREL. Fo NABOFH T, 2L SADMT
W BVERICKINS BT Rb T, MOZ L DADFMH I LTI NZ S BRI 274 77035
D ¥ L75. PostGIS newsgroupll, ZOEZEZHEL T TIE WV, —HEICEHTEE T,

PostGIS 2.0.0 13 Z 0¥l 2 Efi T 2 mAID Y Y — AT, PledgeBankZ i, 2 FDF v > R— VDK
WLE L

postgistopology - 10 Bl E®D 2K > ¥ —23 TopoGeometry HEFEDMEZ X 2.0.0 TD bR IHGiR{L &
D7=®IT, ZNEFN 250 KL ZZFNLE LT,

postgis64windows - 20 O A K> ¥ —A3, Windows | T® PostGIS 64 ¥ v MRICHERIEHED =D
W2, ZNEN 100 KRV ZFHMNLE L,



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.isciences.com
https://www.kontur.io
https://www.lidwala.com
https://www.jirotech.com
http://www.mtri.org
https://www.nrcan.gc.ca
https://www.nibio.no/
https://www.osgeo.org
https://oslandia.com
https://www.palantir.com
https://www.paragoncorporation.com
https://www.r3-gis.com
http://www.refractions.net
https://www.regione.toscana.it
https://www.safe.com
http://www.uster.ch
https://www.ucdavis.edu
https://www.ulaval.ca
https://hiu.state.gov
https://www.zonarsystems.com
https://lists.osgeo.org/mailman/listinfo/postgis-users
http://www.pledgebank.com
http://www.pledgebank.com/postgistopology
http://www.pledgebank.com/postgis64windows
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HERYR—PFS5475Y X MNYEHE S AL 75 GEOS
HFR 2R 7 — 2 RIS £ 75 UV GDALIX. PostGIS 2 TEA XN T7 A XEEEDZ L b TWE T,
F7-. GDAL @ PostGIS Xt E2i#ET GDAL Yuy =27 MZEMLTVWE T,
XS 2 4 72 U PRO]J
BETTHBAZLICTERVDHPostgreSQLT T, PostGIS & ZDEANIZ > TWE$, PostGIS D
& ¥ XML, PostgreSQL 23 @ik 3 245k, B2V 75>, GISTA V7T v 7 A, ZHD SQL
FEREDS D - THID TR D LB F T,



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

PostGIS T X =]l

ARETIE. PostGIS DA ¥ & b — W2 ERFIEICOWTIHEL 9,

2.1 f5i&kR

ETOWENRZAICA>TWVWBE T RHE, RDESICary 4L LET,

tar -xvfz postgis-3.4.0betal.tar.gz
cd postgis-3.4.0betal

./configure

make

make install

PostGIS #4 Y A F— L L7=#lE. FIHLWT — & R— 2l 4 NTHIHAEEICF % (Section 3.3) o, 7 v 72
L — F (Section 3.4) ¥ A3XENHDH £9,

2.2 VY=ZXH5DAVNTIELAVRX =)

Note
%< M 0S T. EJL R &N PostgreSQL/PostGIS Ny —JhH b Ed, ZLDIFE. AVNTILD
MHERBDIF. RDVLEVRFHEDBHIIALWZGECNY T —I ATV AZTIASHVTT,
) AKE Tl — BN TILFIEZ T LE T, Windows B D 0S BFICOVNTILTBHS,

Notet POStGIS User contributed compile guidesX¥PostGIS Dev WikiT. & DFFliZENIH R D02 H B A
NnEH Ao
%< D 0S BDEIL RFHINY T —JD—EIEPostGIS Pre-built PackagesiCé b 9,
Windows Z—H®DIiFEIE. XX v I EILAH. PostGIS Windows download siteh SR ERZES
ENTEEXT, Fes BIZ1EH 2 EBOEIINREFBNRZEHH > TRDOREREIL R ZITo>TW
3very bleeding-edge windows experimental buildsb® D £9, ZH51d PostGIS DETHD )
— X TOREBRICFERALETD,

PostGIS €Y 2 — /L&, PostgreSQL Ny 7 LY R4 —NDILIRT T, PostGIS 3.4.0betal TlX, 2> 84 L
D=z, 527 PostgreSQL #— NN\ XN ET T, PostgreSQL 12 - 16 DI TE AL R TEEJ, HWAR
@ PostgreSQL 1Z#R—FXNFEHA,

PostgreSQL % 4 ¥ X b —/L L TWRWA S PostgreSQL 4 >~ A b — 44 RESH L TF X W.http://www.postgre:
WZHDET,



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/

PostGIS 3.4.0betal ~==7 b 7 /896

Note
GEOS #Be% BRNIC T B 7=9IC. PostgreSQL % > X b —)LEFICBARBIICIZZEE C++ ST ZJICxd
BTG VY IODRBICHRZIBEDHD £7,

LDFLAGS=-1stdc++ ./configure [YOUR OPTIONS HERE]
g GVRERY—IILEA VT C++ AINCDOMFED D DIERIMETT, ELUVHE (BATLR

WDICNY I IV RAFALTD ZNISEVWEEFZECT) ZBRBRLIES. COMJYIZEHLTATT
TWe BBEBA. CTNZITSICIE PostgreSQL ZIZLOD S AUNAILLETHEDHD T,

Note!

RDAF v FTld. PostGIS V—ZADaAY 7 4 Xal—>aryrary A clEr»iddb L 3, 2 61E, Linux
Z—HFRHIZENTHDH T T, Windows = Mac TIEEHEL T8 A,

2.2.1 Y—ADOEF

X > u— R4 A4 Fhttp://download.osgeo.org/postgis/source/postgis-3.4.0betal.tar.gz 225 Y — XD 7 —
A4 TEAFLET,

wget http://download.osgeo.org/postgis/source/postgis-3.4.0betal.tar.gz
tar -xvzf postgis-3.4.0betal.tar.gz
cd postgis-3.4.0betal

INT, ALY T 4L 27 FUDTIC postgis-3.4.0betal A TEF T,
$ L <& git LR b Jhttps://git.osgeo.org/gitea/postgis/postgis/ 226F =z v 77U M LE T,

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

HLLMESNT postgis T4 L2 b R VICBHILT, 4 YA b= ERITET,

./configure

2.2.2 1A= EH

PostGIS Ot L FERMHD DT, KD D DBKHETT,
WA

e PostgreSQL 12 - 16, PostgreSQL DFELRKA Y A b —)L (=1 v X & &) BBETT, PostgreSQL
{Zhttp://www.postgresql.org/ic® b %5,

5E4 7% PosgreSQL/PostGIS xfjt# & PostGIS/GEOS /&2 12 D W\ Tlidhttp://trac.osgeo.org/postgis/-
wiki/UsersWikiPostgreSQLPostGIS% Z& £ 72 &\,

e GNUC a2>,%4 7 (gcc)o ANSIC a > 84 ZDOHNIZIE, PostGIS # a2 Y %A L TE2HDHHDH I, gcc
TaY AT 200D MEIDZVE R TVE T,

* GNU Make (gmake % 7zlZmake), £ D> A7 LT, GNU make 237 7 # /L + @D make I > TWE T,
make -v ZFEITLTHRZMHERLTTFXWV, fBiiomake Tlx. PostGIS ®Makefile #5FERIHUHL Xz
b LNEEA,

o AN 15 4 751 Proj, Proj 6.1 LI EDHETS, Proj 74 7 Vi, PostGIS D FEIERKRFZHEHEE 12 fF
b ¥ 3, Proj ixhttps://proj.org/ 2H6&X >0 — R TEE T,

e VXX MYFA4T7FY GEOS, 3.6 U EPRETTH, £ TOEBEKEEDF R E7TLEICE 512X GEOS 3.11
M EDPRKETT, GEOS iXhttps://libgeos.org »6 X7 >a— R TE XTI,



http://download.osgeo.org/postgis/source/postgis-3.4.0beta1.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 DIk, BifEl. LibXML2 14 > K — +BE (ST GeomFromGML ¥ ST GeomFromKML)
TbNTVWE T, LibXML2 lZhttps://gitlab.gnome.org/GNOME/libxml2/-/releasesh 5 X7 > a— KT
XF 9,

¢ JSON-C 0.9 X k., JSON-C 1&#if£. ST GeomFromGeo]Json iZ & % GeoJSON DH DiAAIZHE LI FE T,
JSON-C iZhttps://github.com/json-c/json-c/releases/?> & X7 > v — RAJEET T,

e GDAL, version 2 ML E2SRAEECLL EDMF F LWWT T, 7 A XHEREICEL T 9 hitps://gdal.org/download.html,

» PostgreSQL+]JIT Ta > 84 L3 384121, LLVM 6 R EABE TS, https://trac.osgeo.org/postgis/-
ticket/4125% B L TTF X\,

FFTayv

* GDAL (UMER). 7 A ZDBREILNGEICR D AE T, Section 3.2DFHINHE > THEH LW T4 N
ZHEIMILTLZE W,

e GTK (GTK+2.0, 2.8+ %), > =z =77 74 1Du—XTbH 5 shp2pgsql-gui ® 2 > 4 VHTT,
http://www.gtk.org/icH b £,

e SFCGL 1.3.1 (XA L), 1.4.1 U EDHERET, £ TOMRER 5 I E T, SFCGAL X Section 7.2112/R3 &
5 72BN 2 RoTRe 3 RITD B E R AT % PostGIS 12522 Z e B T& 3, GEOS ki DNy 7T
Y Rt X3 2 XTI (ST Intersection % ST Area #¥) T, SFCGAL 2322 d T %3,
SFCGAL 284 ¥ A b =L ENL TV A AT, PostgreSQL 2> 7 4 ¥ 2L — 2 2% postgis.backend
EEoTTZY FA—PFREBLDNy 7Ly P25 &R TE XY (77 4L M& GEOS), Z{E: SFCGAL
1.2 134 7% < % CGAL 4.3 ¥ Booset 1.54 2 ETF (https://oslandia.gitlab.io/SFCGAL/dev.html)
https://gitlab.com/Oslandia/SFCGAL/,

e Section 11.1% /L K§ 312k, PCRE http://www.pcre.org GEH X nix ¥ X7 H12&E4 Y A b —LENT
WET) BBETT, PCRE 74 77V EMH LS Section 11.1IEHETEL REINET, LK av
74 ¥ 27 DBICEN - -with-pcre-dir=/path/to/pcre Z{EEL £75,

o ST AsMVT ZEWZT 512i&. protobuf-c 74 77V (F1TH) & protoc-c 22814 7 (B FIFF) 2BIET
3, protobuf-c DIELWE/MIZER T %121%. pkg-config 28 E TS, protobuf-cZ ZE FXW, 7 41
b Ti&. PostGIS (&, MVT R 2> % E#ICFHi S % 7291 Wagyu Z#FHLTWE T2, C++11 >34
S BB ETE, CXXFLAGS %#ffi- T, PostgreSQL 4 Y R F — Loz R av 4 S 2nEd,
NEESLL T GEOS 2OV ICHSHBEICIE, av 71+ F 2L — a VIFIZ--without-wagyu ZIEE L %
j_o

e CUnit (CUnit), L7y ¥ a ¥y 7 A MIHBETT, http://cunit.sourceforge.net/iIcHH 3,
* DocBook (xsltproc), XED LIl RITHETT, http://www.docbook.org/ic®H h 3,
» DBLatex (dblatex), X&F% PDF TUE /L F3§ 2 DIZHETT, http://dblatex.sourcforge.net/I2®HH 3,

» ImageMagick (convert), XETH S E{RE AT 2 DITHETT, hitp://www.imagemagick.org/icd b
£9,

2,23 QY714F¥al—>3Y>

FrAED Linux D4 YA F—IL 2 [ARRIC. RPIDRAT v FTIE. V—ZXa— FOE L FiZfibih 3 Makefile #
ERLET, 2L, P2 VZX 270 P EBTVET,

./configure

NI RX =R B2MMIFRWVGEICE, Z0a~<y RIZEHEIT, PostGIS Y —Xa— KD UL KBTS DBz a
R v 7477V %I RAT L ETHLET, /Jconfigure ¥ 3 2 DH—RIVZ WG T, EENTRZOL
MEIKHER T4 T77)R B 7 02BN THEGEDDIT, W DDDIRT X=X EZIHHTET,

RDOYVARMT, ELTHEONEZRFTA=XZRLET, TRV X MIOWVWTIE, --help % 7zii--help=short
NRIRXR=RZF5TFEW,



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://oslandia.gitlab.io/SFCGAL/dev.html
https://gitlab.com/Oslandia/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 [T, 774V b TREIA 7TV 774 LDT7 7414
WA F—N=Va VP ALKRLKRDEL, PostGIS 3 D7 1 77 Vik postgis-3 THbDD F7,
pg upgrade ZfEHICT 272 DICHEIMEINFZEETTH, — U2 PostGIS 3 ¥ U —XiE—2D <A F—N
—JarDbDRI LI YA —=LTEEHEA, postgis-3.0 LWV o kS5~ AF—N=Yarr7
7 ANVBCECE VR ENIL2WERS, aY 7 4 Fal— a VETOBICRD RS v F2BIML ET,

--prefix=PREFIX PostGIS 74 77V ¥ SQLAZ VT +DA YA M—=NEEBELET, 77 41 b T,
i X 4172 PostgreSQL 4 ' X b — B RICIZR D £ 5,

2 Caution

J CDINTA—RIFREDE ZBFENTULWT, PostgreSQL D1 > X h—ILEICLHDIM VR =L T
NEFtAo CONTDFZvICDWVWTIEhttp://trac.osgeo.org/postgis/ticket/6357 C&L 72T
(A

--with-pgconfig=FILE PostgreSQL (&, PostGIS 7% & OHLRIZN L T PostgreSQL O A4 > X b — V5T 4
L7 bV %A% pg_config Y \WHL—T 4 VT 4 Ko TWVWE T, PostGIS OMR L § 25KED Post-
greSQL O 4 ¥ A + — e FEITIRE T 25 812.2 D85 X — & (--with-pgconfig=/path/to/pg_config)
ZHVE T,

--with-gdalconfig=FILE %/HZ A4 75 1) T® % GDAL &, 7 A ZHEREIC N E 2 FSRE 2 $205 L ¥ 3 .GDAL 1213,
AVAM=NET AV M)A VA=V A2 Y T MZIEA % gdal-config 23%H D £3, PostGIS v
LRI 5 B E D GDAL %2 FHITIRET 2812, 2 D85 X — & (--with-gdalconfig=/path/to/gdal-
config) ZfHW\WE 73,

--with-geosconfig=FILE /EHDI A X M) 5475V THs GEOS 12, V7 U =7DA ¥R b —LEHZ
GEOS DA YA b—%T 4 L2 M) %X % geos-config £ \W5 1—7 1 VT 4 55 H £F,PostGIS D
L RIZf 5 FED GEOS % FEICTIEE T 25 512.2 D87 X — & (--with-geosconfig=/path/to/geos-
config) =\ 3,

--with-xml2config=FILE LibXML (& GeomFromKML/GML LE %175 DICHHED T4 75 VTS, @H
F libxml 24 YA P =AM LTV RLGFERINT TN, ERTERVWEESPRHEDREMHAL 2WLE
&, xml2-config ##EELTA YA P =LA 27 Y 7 M2 LibXML O 4 YA b —=L%T 4 L7 b)) %2R
A %9, PostGIS @b/l FIZfli 5 KD LibXML 2 FETHET 25512, ZD/8F7 X —& ( >--with-
xml2config=/path/to/xml2-config) % i\ % 3,

--with-projdir=DIR Proj i PostGIS \ZHEDIKRFHZENEZ 4 75V T, PostGIS D EIL FIZfl 5 KE D Proj
DAVRAN=NT 4 L7 M) EFEITIEEST 255132087 X — & (--with-projdir=/path/to/projdir)
ZHVE T,

--with-libiconv=DIR iconv D4 > X F—L%F 4 L 27 P REELE T,

--with-jsondir=DIR JSON-C{&, MIT 514t > ZX®D JSON 71 7 Z U T, PostGIS ® ST GeomFromJSON
WCHZET T, PostGIS DEIL Rz 5 FFED JSON-C 2 FENTIRET 25812, ZD8F7 X —& (--with-
jsondir=/path/to/jsondir) %\ % 3,

--with-pcredir=DIR PCRE!Z, BSD 54t > 2® Perl HfIEHRER S 4 75V TF, [EAMEHELLT s 257>
¥ a VIZWETS, PostGIS DL R R Y LTWARED PCRE ZFHTHE T 2 5B, TD/8T X —
& (--with-pcredir=/path/to/pcredir) % {#H\ % 3,

--with-gui 7—% 4 >R— F GUI(GTK+2.0 B8 E) 22 Y RA VL FE T, 2D 8F X —&XIZ X - T.shp2pgsql-
gui ¥\, shp2pgsql DF T 7 4 AV —HF AL VR T 2 —ADPMERINE T,

--without-raster 7 X X#&pE L Ta v L L L F T,

--without-topology M Ko IX itz HEL LTary 4L LET, bRrIRBERBY v 7132 T postgis-
3.4.0betal 74 77 VANIHMESNZ DT, BE#EZIA 77 VIEH D FH A,



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 F Tl&, gettext DM TN ZHW/a A L2l AE T, v —XEL
FlEiEEZ TIEAIMEMED S L TEITT2HEIE. Z0a~v Y FTENCTEE T, Zhiffio/fzary >
4 F 2l —Ya ko TR 2 RIEDHIEZhttp://trac.osgeo.org/postgis/ticket/748i12H H £ 3, T1F
B I xY3 2 TEL DKL R 2DITED D $/A, FLEXHF LI TORL THRBERMTH 2
GUI B —RIZBI 2NEHDONL T ~EREICH bR TV E T,

--with-sfcgal=PATH 7 7 # /L s Tl&, 2D A A v F72 L TiX SFCGAL MJ&GTA Y A b — LI ¥ A, PATH
. sfcgal-config "D R ZFEET 2 Z LT E 2EMNR5IETT,

--without-phony-revision Git L' KY b ) OBED HEAD I—33 % X 512, postgis revision.h O EH %
i) [ D= S

Note
) PostGIS Z— R LAY FUDSRIFEICIE. ELBHICRODRI) T ERITLET,
Not¢t -/autogen.sh
CDRVVYTIZK 5T configure X7 ) T hHEREINET, i PostGIS D> X b—JLICE
TRHREIAXIFEONET,
PostGIS # 7 —HA T 7714 ITAF T 3HFEICIE configure HBIICER TN TWVWB D
T./autogen.sh [IFRETY,

2.2.4 EIFR

Makefile 234K &7z 5. PostGIS DL RiE, XRDa~< Yy RE2ETTEIREITTT,
make
HHO®RZ%BDITIZ”PostGIS was built successfully. Ready to install.” ¥ HAuKbHbH T,

PostGIS 1.4.0 i 513, R TOBBIIXENSLEREINZEZ ARV I EET, ZNH6DAXY M E2ENLHA ¥
2R =T BII20E, ROaxy FEETLETH, docbook BRETT, 7—HA T 77 AN HA VA =T
53813, postgis comments.sql, raster comments.sql, topology comments.sql (%, doc 7 # VX IZH %
DT, AXY FEERTZ2HEEHD A, 2 X M CREATE EXTENSION iI2 & %4 Y R b —1D—k
LTHDAENE T,

make comments

PostGIS 2.0 TEASINF LTz, RRRICH, FRFEPFOHFDONYF7Y MZHELTWS HTML F— F & —
M EAR L 5, xsltproc 24T, topology cheatsheet.html, tiger geocoder cheatsheet.html,
raster cheatsheet.html, postgis cheatsheet.html ® 4 7 7 f ADERINE T,

HTML ¥ PDF @bl RFEAD S DIZPostGIS / PostgreSQL Study GuidesiZ®d h 3,

make cheatsheets

2.2.5 PostGIS IV7XF>oayvapEllreTF7OA

PostgreSQL 9.1 U EZMHHAL TW35HE1E, PostGIS =27 27> a YORHBIWICEL R, f{ YA =1L &R
3

V—ZALRI P UL EINL R LTWAEEIZ. OB ERINCE L RT 20D D £3, 2 b1, docbook
WA VAF—=NLEINTVBRRICELFENE T, FEITA VAP —LTRERDEIIICLET,

make comments
T=HAATI77ANPEDENL RDGEIX, EILRBEADBDNRHZDT, XY MO L RIIRETIEDD FH
Ao

PostgreSQL 9.1 ZMRICE AL R LTWAIHEEIX, =7 X7 V¥ a YIZHHIIIZ make install LEO—FE LT
PILRTBZRETT, HERZ S extensions 7 + L EXLHELRTEET L, HOY —ANTRERS T 7> 4 LDHE
HPTEFET,



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 (&, T X FERITD/®HIC psql ZFEA L. psql RIEZHZFERL £9, —E% psql ;RiE
ZTHTLEEE T2 EFDDOHD PGUSER,PGPORT, and PGHOST T, RIEZHEZEBLTTFIL,

IVRTrTary7ZrAME. HiZ, OS iR < J TR PostGIS TR LT3, PostGIS N4 F 1V &BEIC
AVAP=ILLTWBRNIK, =7 RT0>arT77A40%H5 0S HAIOBDITEE L TRLRTT,

FARHA L B ZHOY —NTIZI AT a Y 2FHTA VA= LEWVEEE, P—NTRVIFICREL 2
HH D PostGIS O N4 F V2T, RD 7 7 4 V% extensions 7 + /L& %5 PostgreSQL 4 > & b —)L5k
DPostgreSQL / share / extension 7 # VXICEHE L £7,

c FHEINTORVWEHEDA VANV TEZIZTI7AT VY aYDREDEMREZ RTHIE 7 » A postgis.
control, postgis topology.control,

s IIVRFT VT aryIed/sql 7 xNVRIZHBT 7 AL T.extensions/postgis/sql/*.sql, extensions/
postgis topology/sql/*.sql & PostgreSQL share/extension 7 # /L X Dix ENICEHE T 208D H %
CEWRHERELTTIEW,

P E#%73 % 2, PgAdmin -> extension T postgis, postgis topology B3E#IR T/ 27> arve L
THZET,
psql ZHS55EIE. ROZ TV EZFEFLTIZIRAT Y avBA YA F—LENTWE I 2ERTEXT,

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 | 3.4.0betal | 3.4.0betal
address standardizer data us | 3.4.0betal | 3.4.0betal
postgis | 3.4.0betal | 3.4.0betal
postgis raster | 3.4.0betal | 3.4.0betal
postgis sfcgal | 3.4.0betal |
postgis tiger geocoder | 3.4.0betal | 3.4.0betal
postgis topology | 3.4.0betal |

(6 rows)

JIXNETORT —ERN—RARXT I ATV ayhA4 YA b—=LINTWBHEIX, installed version 7
LWZEENPRZET, La— FiRoTIRWEAIE., PostGIS EXTENSION 784 Y A b —LENTWARWI &
24D E3, PgAdmin III 1.14 M ETIE, 7—ZRXR—R 77 U% YV —0D extensions 7> a v TRftxh
TWTC, HZ VI TT7 v TV —FRERT7TVA VA N—ILTEET,

BT 7 ATy aryPmhi5E, pgAdmin T7 257> a A4 YR T7 2 —AF 7RO SQL OFEITITE -
T, BIRLET—ZX—RIZ PostGIS T/ X7 >y a4 YA —LTEET,

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 TiE, YDA, EDAF—<IZA VAP —ILENTVWEIhERLZZeNTEET,
\connect mygisdb

\X

\dx postgis*

List of installed extensions

[ RECORD 1 J-----mmmmmmmmmm o m e oo

Name | postgis

Version | 3.4.0betal

Schema | public

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

[ RECORD 2 J----mmmmmmmmmm oo m oo

Name | postgis raster

Version | 3.0.0dev

Schema | public

Description | PostGIS raster types and functions

[ RECORD 3 J---mmmmmmmmmmm e e e e oo e a -

Name | postgis tiger geocoder

Version | 3.4.0betal

Schema | tiger

Description | PostGIS tiger geocoder and reverse geocoder

[ RECORD 4 J-----mmmmmmm oo oo m e

Name | postgis topology

Version | 3.4.0betal

Schema | topology

Description | PostGIS topology spatial types and functions
Warning

O

IVRFTroa>yDT—7I)L spatial ref sys, layer, topology I&. BERENICNY O Ty T TEE
Ao TNEND postgis F7ld postgis topology TIVXFT U a Vb NI 7y TENBZED
HINYITYTTEET, CHUE T—ER=ILEONY I 7Y TORDHITHNE T, PostGIS 2.0.1
DR TIE. T—ER=ZIBNY I T7 v FTENBEIC. PostGIS TNy 7 —JEENTULWAL srid L O
—RDENYITYTENET, Ny T—JICA>TWS srid DEEIFKEIE T, BEIEZFICHZDD
DEEFINET, PostGIS 2.0.1 ORFETIE. T—ER—=ADBNY I T v TENB L ZFIZ PostGIS I
A2TWARWsrid DL O—REFHNY I Ty TFENET, PostGIS ICA>TWTRICEFEINT: srid
DEBICDOVWTIEKEIL £ A. BERESNZS. Fry bERETLTTFEV, TIVXTUIa>T—
7ILD1EiEIE CREATE EXTENSION TERBEINZDT. Nw o7 v TzTVWEHA, TVRXTVI a3V
DEZSNTREBLHDTH S EIRESNE T, CDEHIIRED PostgreSQL TV X 7> 3>V E
TILCHEAAETFNTWVWE . CHICDOVWTKABTE FE A

FESL LW IR T vy a Y EEEZ D TIC 3.4.0betal A YA P =L LEBHERIE. ZhZhoz s X7
a YHROMBEARY r Y3500 av Y FEFITLT, 27X 7 02 a iEIK XS RXEETEET,
PostgreSQL 13 Tid, RNy —I LRWHIETDA 2 b —LIiHIFRE N % L7=D T, PostgreSQL 13 127 v
TV =PRI BRI AT ayR LV RTEE5CEHETHIRETT,

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 TAFhF

PostGIS D7 R b Z1T7512iE, XDa~<xy FEFEITLET,
make check

Zoavwy FT, EED PostgreSQL 7 — XX — RN L TEKR L4 77V ERFHALEE, ik Fzv ot
LI7VLysaryTAMNEITVWET,

A0 Note
N PostgreSQL, GEOS % 7z |d Proj Z1ZE DM BICA Y XA F—=)LLTLWARWVESIZIF. BREZH
LD LIBRARY PATHIZ. S 7S )DMNEXEMTIHNELHZIHNBHNEL A

- Caution
<1 BEDL 3 make check 13, FIvI%T5BRICEIEES PATH & PGPORT IC&k>TWEY, I
YvI74F¥alL—> 32 /N5 X—A--with-pgconfig % & > THFE L 7= PostgreSQL TlEH D £t Ao
PATH Z#REL T. A>T F¥aL—> 3 > OBRICHRE L7 PostgreSQL &€ —H T3 K SICLTTFE L,
HLLIE BBBRCESTLKZBHEOER/E LTEVWTTTL,

Y LU7=7 5. make check TH 500 DT A 24 L T, MBRIEIXKDEIBRDLPACIKEDET (R DOD
fTREBLTVWED),

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 =27 27 > a »iE, BIEX., M7 PostgreSQL
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AVAP—NANF 2o ZICDAMLGLTVWET, TASLEZTRAFTBI2E. RDOXIICLET, THE: PostGIS o
— R 7 4 L ZD)— T make install ZEEIZIT - TWAEEI121E. make install (ZEETIEH D XA,

address standardizer H:

cd extensions/address standardizer
make install

make installcheck
HINERD XS BrATIZIRD £F,

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 % f# 5 &2k, [ 3 % PostgreSQL 4 > 2 X > A PostGIS & fuzzystrmatch T2 2
7 V¥ a YHRRET T PostGIS % address standardizer $§REfT T L F L7z %& 1 .address standardizer
DT AL BITVET,

cd extensions/postgis tiger geocoder
make install
make installcheck

HNERD XS5 A TIZIED $F,

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 12X +—=)L

PostGIS #4 Y A +F—F 3121, RDa~xy FE2ETLET,
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make install

T LD, PostGIS DA YA b =7 7 AP, --prefix XF7 XA —RXRTIEL, B@YLRYTT41L 27 bV
BEINET, RCFHEIREHFTIT4 L7 P ZRLET,

e B—X Y XUIRDNALF VYDA A M—SE [prefix]/bin T,
e postgis.sql ¥ ®d SQL 7 7 A DA >~ X b —L5E&k [prefix]/share/contrib T3,
e PostGIS 94 77 VDA YA —=nSE[prefix]/lib T3,

512 make comments % 517 L Tpostgis comments.sql, raster comments.sql 2K L TW5HE
. ROa~wy REETT2. ZhH6D SQL 77 A A Y A b—LENET,

make comments-install

\ot! Note
postgis comments.sql, raster comments.sql, topology comments.sql I&. xsltproc ®%

MEKENTSTLDOT, BEOEILFEA YR =ILDSTIDBENE LT,

2.3 PAGC ¥FiE#LY—ILD1T X =)L {EA

address_standardizer =27 X7 v ¥ a vid, Hl@RE Y 0 — FT2RERDHZHI Sy r—T L LTVWE LT,
PostGIS 2.2 225 ik[AEM X TW\WE ¥, address standardize DBEIMEHR, TE2Ir, BLU, ar74F¥a
L—a YHKEIZOWTIE, Section 11.1%2 ZE T X,

BT 7 X7 2 a i3, Normalize Address®D M T, PostGIS IZA->TWw5 Tiger A a—X L7 A7V
TavifS e N TEET, ZOHBEOHVFITOWVTIE Section 2422 BB LTTFIWV, ¥, 2—VHG
MO Aa—XDOERL LTHEHALED, EAOEZBHICT 2 DI FM B8 272015 Z e
TEEY,

FEFEHEL =7 X7 > > 2 X PCRE IHKFLTWE T, PCRE 32 D UNIX R AT LA VA =L
NTWE I, http://www.pcre.orgh b R#FTHRZ X > > v — FTZ %3, Section 2.2.3DFFIZ PCRE Z# R
T2, FAMEEL 2Ty a VAEHEIICEL RENE T, FHLZW PCRE DA Y X M—HER S
DTH 3551, configure 12--with-pcredir=/path/to/pcre L ¥ 3, /path/to/pcre 1. PCRE @
include ¢ lib D®H» 21— F 7 L X TT,

Windows T, PostGIS 2.1 M EICHFAMERE(LZ 7 2T > a YHAEIEN TS DT, 2> 34 LE2{TH3IZ,
$ < CREATE EXTENSION 127 TP TEE T,

AR =L LB, WRTFT—XR— AR LTRD SQL BEITTEE T,

CREATE EXTENSION address standardizer;

RDTF A MTIZE, rules, gaz, lex 7— 7 VIR ED D FH A,

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

HARBRD K 512720 %5,

num | street | city | state | zip
----- e S I

1 | Devonshire Place PH301 | Boston | MA | 02109



http://www.pcre.org
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2.4 Tiger SAA=4DAI VA= Ty T L—Fe5F—420—-F

Tiger ¥4 a2 — XD X 5 BILRMEAREIX PostGIS 7 4 A h Vb a— a YIZRMEI N TWER A, Tiger P4 a—
RIIATYSaryPlholeh, A VA=A LTWVWEHDEDHFLWVIRD D DML WIHEICIE., Windows
Unreleased VersionsT PostgreSQL OIRIZH o 7228y 7 — 212 % share/extension/postgis tiger
geocoder.* 7 7 A L ZHNE T, ZHAHD 8y 7 —1F Windows H T3 25, postgis tige geocoder =2 X
T ary 77 A40E SQL ¥ PL/pgSQL 72T DT, fid OS THEMEL 3,

2.4.1 Tiger o#—4% PostGIS T—2R—XTHMCTS

1.

Z ZOFHATIZ, BFRH D PostgreSQL I postgis tiger geocoder =7 A7 > ¥ a YA Y A h—JL
ENTVD ERELET,

. psql. pgAdmin 721D Y — L TF—ZRX—2ZHEH LT, XKD SQL a~v Y FEFEITLET, B

PostGIS ZFfo TV 3T =X R—=24 Y X b —=1F 25581F, —2HOFIRIFTETT, fuzzystrmatch
IIRT Yy avhPRICA YA P =L INTWA5EEIE. ZOHOFIEIAETT,

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 T/ X7 ¥ a4 YA =L LTWT, BHRICEHT 2720 D5HEIC
. REEITLED,

ALTER EXTENSION postgis UPDATE;
ALTER EXTENSION postgis tiger geocoder UPDATE;

HMEOTY MY EAERKL2HES, tiger.loader platform ¥ tiger.loader variables XZH %
MAGETE. Zhor 7y 77— LARTFUERLBRWZ ENHD £3,

ELLA VRN NENLEHRT Z720I1, A VA F—AWHRT—XRX—ZANTRXD SQL ZETL %
E

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

HINERD X512k b 3,

address | streetname | streettypeabbrev | zip
--------- R T R
1 | Devonshire | Pl | 02109

. tiger.loader platform 7—71 D, FT7 7 A LRYF —NDRRZFOH LWL a— FE2ERL 7,

sharvRryyaryobrlZ debbie t WS 707 7> A NEBARTZHLE LT, Roa<wy FEFEITLET,

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';

Zhh 6. declare sect 17 LD X%z LT, Debbie @ pg, unzip, shp2pgsql, psql oD <z A
BICHEST 2 E5ICLET,

loader platform 7—7 A ZHE L LRWEEEX. —BRRT A 7T 2D6MEZF>TWVWEDT, A7V 7k
PERSINHBT, A7) P M 2RELRIFIIRD £E A
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5.

10.

11.

PostGIS 2.4.1 7> 51%. ZTCA5 (Zip Code 5 digit Tabulation Area) ® 1 — F FIEAZEH X, k-
7zfiZLoader Generate Nation Script®—#i& U THIED ZCTAS 7 —X %20 —F3 5 K518 DFL
72 T7 AN MTRULNTVET, B— RIZhR ) ORR (20 2205 60 73) DS, 2RDDT 4 AT A
R=2AEEETEDIZ, ZARIHEEIZZEORNZDTT,

AT TBITIE RDESIKLET,
UPDATE tiger.loader lookuptables SET load = true WHERE table name = 'zcta520';
BRO7 4 LADBIMEN, B x5 EERAD ZIP ICHIR XN 7235512. Geocodefd#id, ZCTAS DFIE

T3R5V E T, Reverse GeocodePd#id., IR XN EFTIC ZIP 2 — RAWIEAIC (LIE L IXEHEER
TOHIAa—FT 4 Y THRELET). Thzffngd,

L= RNF e AL (= AAND XY VY = I EENEWEE) DL — bliZgisdata EWH T 3 L X EAE

MLET, ZD7+LXETiger 7 7 A B XY vua— RE, WHXNZEHTT, y—"D)L— M7
FNRENED L AFITRZGER, IO 7 + LRI L2 WEEI2IX, tiger.loader variables 7
— 7L ® staging fold 7 4 — L FERFELE T,

. gisdata 7 A L XHIC temp & WS 7 A VX ZERLE T, & L<IE. staging fold T/RaEfz 7 4 v

ZEERLE T, m—&nX Y ru—F L% Tiger 77— Xz BT 25/ T3,

. Z LT, SQL B#¥Loader Generate Nation Script#FfTL T, MEHD 71 7 7 £ L DA% # 5 HhiEaR

L. .sh ¥k bat 77 A MR Z V)V TV EEHEBELET, 223 ity e 7> A L TEOR— KE2ITS
BEITE. ROXS5 1T LET,

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

CAEREIAEET &R0 — R 3av Y R4 VYR YT N EETLETS,

cd /gisdata
sh nation script load.sh

E2 27V 7 NEFEFTLEEL tiger data AF—< =207 —7ABELN,. T—XDBEMEhTVET,
RDZ L) % psql 7> pgAdmin 75 EITL T, HERLET,

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

7 7 4L FTIE bg, tract, tabblock20 iIZX)5F 27 —7 i —FEhEHA, DAa—-KEIZAHD

T—=TNEHOEEAL, —IZ. AOFGEHIEWE S, MF—&Xon—Fo—#e L Te—FT512E& X

DFMEZFITLTHEMILE T,

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

% L <&, Loader Generate Census ScriptZffo THOF—&%2 v —KL7HKIZ, ZhbDT—TL7
JZue—FTEET,
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12. 7—X%Enu—RKL7ZWNZ 22, Loader Generate ScriptTMAZ V7 %2ED 5,

Warning
EB7Fr—4200—RFZFETI3RIC* MRV TR EES>TIEARD FHEA *. NIV T MIERY
D7 rTO—RETNBEIVRXZHRTEZHTT,

13.
psql -c "SELECT Loader Generate Script(ARRAY['MA'], 'debbie')” -d geocoder -tA

> /gisdata/ma load.sh

14. Alidhza~Y RS54 VA7V 2ETLET,

cd /gisdata
sh ma_load.sh

15. £ TOT =KD — KPET T 20HMARAL > MTELZLKRIZ, 2TO tiger 7— 7/LX LT analyze %
FITLT, RSN DODHEDT) RELZEHT 20BN LTI,

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.zip lookup base;

vacuum (analyze, verbose) tiger.zip state;
( )

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

2.4.2 Tiger o F1—4% PostGIS T—RR—XATEMCTS: TVRXRTa>veER

HIADHEEEON 202D DD IAa—7 1 ¥ ZHIOBEIERZ IEFL S 2 B%Normalize Addre
HYEFET, FMEHMIETRLEIIIFEEEL, SvFEHTIIITH2WALREBERERLZESLLET, Lo T,

IO RBWEFRFEELZ YD V2RO Te Y 2 7 MITHALE Lize 2O LWEFTEELZ 5 1213,
Section 2.3 Tl T3 XS IR F vy avzaryfLl, #HHTETFT—ZR—RAZA YA =1L L%T,

DI RTr>ar%k postgis tiger geocoder ZA YA =L LTWVWET—ZRX=XIZA YA M=LTF 5
¥. Pagc Normalize Address#%., Normalize AddressDfXbH D IS Ze B TEE T, TOT T RAT V¥ a v
& Tiger YA =X 53R R BRVOT, EHENREFRE VoMb F -2y -2 THHR £3, Tiger o4 a—
RI A7y a i, ZORDOHHIT— 70 (tiger.pagc_rules), gaz table (tiger.pagc gaz), lex 7 —
7L (tiger.pagc lex) ZFAML TVWET, T bHld BDEWEU THEELOUE D - DITBEMCEH T X F
ER

2.4.3 Tiger 7—20D0O—FICHBELRY—I

D—F7atA2XoT, KV RT =279 b oflitDEZ7 740, VIZZXAMSNMOT—2%EX
vra—FL, 774z REEAL, EHONE ZHEZNDOMNT — T LOEFIIR-FLET, EMOT—7 1
¥, tiger AF —< TERINZT —TIALEMREKLTVEIDT, ZThEDT—INIHLTERTDOT—RIZT
JXRT 20D TV ERTIENTEET L. NOBEHRAAABBEL Ko7, NBBERWIGE IR,
Drop State Tables Generate ScriptT, WO THMT—T7LVDEEZHIRT 27 2V ZHT LD TEE T,

F—ZDu— FZA[FEICT B =DIIERDY — LB ETT,
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s VB RY 2 THA MHLEIGT S ZIP 7 7 A VEEHT 5 Y — L,
Unix R A7 4T, unzip 77 7 A A TF, BHEIE ZLALD Unix K77 v b 74— LTS V&
P—ENTVET,
Windows Tl& 7-zip T3, http://www.7-zip.org/? & X v > 1 — R T & 2 HE QTR Y — 1 T3,

» shp2pgsql 2~ > K, PostGIS 4 Y A b —KHIT 7 # )V N TA VA M —=LENET,

* wget I F, BEIXIIL AL D Unix/Linux ¥ A7 LA YA P=LENTWVWS, V= 7HEY—LTT,
Windows FIZDWTIE. 2 ¥ 84 WFEAD N A F 1) Zhttp://gnuwin32.sourceforge.net/packages/wget.htm»
LHIFTEX T,

tiger 2010 22567 v 727 L — K3 35E121E. ®#IcDrop Nation Tables Generate ScriptZ 4. F173
ZRENHDET, EOMNF—&Xbr— FT3H1IC, Loader Generate Nation ScriptC2EMWZF— X% 10—
R32RENRHDET, UL D R =KX 7V FIPERINE T, (UATOFED Tiger HEFHE T — X0 5D)
7w 77— FRHHA ¥ A =)L TfT 5 Loader Generate Nation Script®[EI%i 1 [6 T3,

N7 —X%Zw—FF%12iE, Loader Generate ScriptZZ LT, FHEDTI7v b7 +—LTEET 5. KD
IMF—=2%2u—F3 57— — A7V 2ERLET, NT—XFVEeOFOXU - RTE5ZL
FEELTTFEV, —BIBEZNOETIZOWVWTT =220 — R3208IEHD VA, BERZIXY a—F
ISR

KD BIMNFT—&% v — K L72KIE, Install Missing IndexesiZ/Rg & 512,
SELECT install missing indexes();

ZFITTHEIICL TSN,

TOREZEDTELPETANT S22, GeocodeZFHTAMODFDOREFICONWTIFa—XE2ETLT
AET,

2.4.4 Tiger >FA—HAET—2DT7vTJIL—FK

% 7 postgis_tiger geocoder 7 27> a vERD LI T v 7L —FLE T,

ALTER EXTENSION postgis tiger geocoder UPDATE;

Rz, 2 TCOET—INVEHIRL, HILWET—7v% v — KL %3, Drop Nation Tables Generate ScriptiZ
Al H 2ED . ZD SQL AT — M XY FEMHSZHIBRR 2 U T BAERL F T,

SELECT drop_nation_tables generate script();

R U 72HIBR SQL A7 — P XV R EEITLET,

Loader Generate Nation ScriptiCifli2s® 20D, Z® SELECT A7 — b X ¥ b 7ZHIBRR 2V 7+ %
AL ET,

Windows [ijl}
SELECT loader generate nation script('windows');

Unix/Linux R/
SELECT loader generate nation script('sh');

WA Z VT OETHEICET 25HIE. Section 2.4.1%2Z L TT IV, THE—ERLITETT I2LEND
&I,

* Note
Nt > — DL TEBES MBS > TV THE<, M LICDBILTT Yy FIL—RTEEF, —DOM
7w L—R9dBHIC. Drop State Tables Generate ScriptZ > T. UBIOEDMNT—T L%
HIBR 9 2RELHD F£7,
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2.5 HBEDRME

AVAP=ART7 v T —FRBEI XV HRRVIICF v 7332280 0o0d )T,

1. PostgreSQL 12 DI E%& A4 Y A F =L LTW3 2, FEITH®D PostgreSQL ¥R UKD Y —ZXTa v 84 1L
TV, 2F 2y 7 LEF, (Linux D) 74 A bY B 2— 3 ik - THEZ PostgreSQL 254 > A b —
LENTWVBIER, PostgreSQL ZLENICA Y A b — L L TENLGEI, READBRETZ A T,
PostGIS & PostgreSQL 12 DLETHEMEL 3, HWVRD D DRl - 7258121k, BLLEFENADT T —
Xy —INPFRREINE T, EITHD PostgreSQL DiiEF = v 7§ 3121&, psql 2> TF—&XN—2
EERLT, ROV EFITLTFIW,

SELECT version();
RPM R—ZXDTF 4 APV a—=>a YEFEITLTWEHE, VA VA=A INTy r —IDBFET %
PDF v 7iE, rpm 2~ K%2fio> T rpm -qa | grep postgresql TF = v 7 TZX %7,

2. 7L — RIZRBT 354, B2 PostGIS 84 Y A F— L ENTVWETF—ZR—AWZYZXAF7LTWVW53
DPHEERL T F W,

SELECT postgis full version();

7. ar 74X 27MIEL L PostgreSQL. Projd 74 751V, GEOS 54 77 VDA YA M=)z L
JerF v 7 LT HREW,

1. a7 4 X276 dH 1 Tpostgis config.h 7 » £ v 3ES %3, POSTGIS PGSQL VERSION,
POSTGIS PROJ VERSION 3 X8 POSTGIS GEOS VERSION ZMMIEL Lty F&NFnEF zv 2 LT
TEw,
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Chapter 3

PostGIS &

3.1 N7H—=IVAFa—=>%

PostGIS D% PostgreSQL DIEEB DT L IEF I TVE T, VA X PV T AXIIFEL, XEVEED
iE I PostgreSQL 7 ) ¥ ERTHENKEWATZIFIEEELTIX W,

PostgreSQL D@ iz B3 % —f&AV725EMilE. Tuning your PostgreSQL ServerZz ZH < 72 & W,

PostgreSQL 9.4 D - Ti&, ALTER SYSTEM %f{#5 Z ¥ T, postgresql.conf % postgresql.auto.conf
B Z IR = NNV TRETEET,

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 D% EICMZ T, PostGIS 121 Section 7.24 THIF 32 MHRELH D 5,

3.1.1 EEes

RIRTHEX postgresql.conf iZHbh 5,
constraint exclusion
e 77 %)L }: partition

o —RINCT =T NDR=T 4 T a=rFIfibET, 7740 e LT partition” IRESINTVET, #
EBEERNICHD, 70 FIZRFAT 4 BN EIDRWRS, 720 75 0 FITT — 7L DRIRISE DN 721
%1T7H¥ % DT, PostgreSQL 8.4 M ETIZ Z AN TS,

shared buffers

e 77 4L k: PostgreSQL 9.6 TliZ 128MB I

» FIMFAIBEZ: RAM D 25% 7525 40% Z&XE L £3, Windows TIEERET 2 ZENTERVRBINFE
Ao

max_worker processes Z#uU, PostgreSQL 9.4 DL L THZIT, PostgreSQL 9.6 DL ETlX, 71127z
VIFRIZAE S 7 A DBRAREOHIET, THOWKEELZDBDERoTVET,

s T 7)1 8

o VAT ADMIETEBINY 7759 R0 ZADRKEEZRELET, TD8T X —XFH— NEHIFOAHHK
ETEET,



https://wiki.postgresql.org/wiki/Tuning_Your_PostgreSQL_Server
http://www.postgresql.org/docs/current/static/runtime-config-query.html#GUC-CONSTRAINT-EXCLUSION
http://www.postgresql.org/docs/current/static/runtime-config-resource.html#GUC-SHARED-BUFFERS
https://www.postgresql.org/docs/current/static/runtime-config-resource.html#GUC-MAX-WORKER-PROCESSES
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3.1.2 7K
work mem - Wi Z LR 7 T VDS XEY DY A4 XDE

e 7 7%/ 1: 1-4MB
o RERT—EAR—RDGER, EM7 7 L) D5E, RAM BZ0WHEIRMEEZRELT2 X5IGREL 9,
o FARHRHEL —FRAZWGER. RAM D2 0WGEIEMHEZ /N2 L5 ICHELE T,
* 72X EAD RAM 215, PROBAEE LOWIRWEEIIRD X 51T T,
SET work mem TO '256MB';

maintenance work mem - VACUUM, CREATE INDEX & Cf#bh 2 XEV DH 4 X

* 774/ b: 16-64MB
o RVITIHMETEXT - XEV RV y FOM, AHAPHHREIN, 72227 bhny 7 ENET,

o 72X XTAD RAM %FOARFBH — NTlZ 32MB 225 1GB 2H#EIR T, FRHER L —FBICKRELET, =
CEXAD RAM %255, DROBEFEELLPVWEWEEIERD LS ICLET,

SET maintenance work mem TO '1GB';

max parallel workers per gather

Z DF%EIX PostgreSQL 9.6 DI E T T, M7 = ) IZXG L TW3 PostGIS 2.3 M EICHE IR LN E T,
0 KhREWEICHRET 2. ST Intersects EWo BB EEL 7Y T, #E ot /ﬁ‘?bfﬁibﬁéi
SICTEFET, 20N, 2 GEBA2MENHZARELD D £T, FHO Tty FHZHH 2BEITE. 20
Bz 7ty VBICEET 52ETY, £7/2. max_worker processes & Z 0)1‘§Z|_Ju;?“%ckjkbi?"o

s 74+ 0

e H—0 Gather / — N2 TE BV - OmABEHEL 3, W7 —Hik max worker processes
THEAL SN T RO T = h LB ENE T, BR LV — A8, FERITEFETAREICR o TOWRWEGE
MH23ILIWERLTIFIWV, IhDRETZHAIE, BEXIDDRVT —HTT 7 UEFTIN, FERIRIC
BHET, THDEEZ 0 (T 74NV ME)IZT B2, T LILT ) EITHEINNIHED 3,

3.2 SRAXBEEDRE

T ARZKEREER AN LT26,. NORTHEERREHEEZTRATLZTHVNTT,

PostGIS 2.1.3 LIETIX.T—EZR—ANTRAEZERTD I AR R IANZ T 7 40 b TREMNIR>TVWET, 2
NSEBEITT BV — N E T IRBEE POSTGIS GDAL _ENABLED DRIVERS & POSTGIS ENABLE OUTDB RASTE
ZEE L E 3. PostGIS 2.2 Tld. Section 7.241CHE->THEFT 2. ZJORA TS5y 7+ —LBFERHD 3,

F—BAR—=ZANG AR BB TR EIITLET,
POSTGIS ENABLE OUTDB RASTERS=1

DfEE AN, [HEZ ANZWGEEIE. T—XRX—20 T 2 XD T3,
A VA=)V L72GDAL ® K7 A4 NEBAYNIT 512, ROBEBEREREL T,
POSTGIS GDAL ENABLED DRIVERS=ENABLE ALL

_.JBOJ]\7/f/\O)&ﬁAXjJ¢\—L7LL\7/ZfD 2. W;&%J_\’@c}:‘jau ﬁbij—o



http://www.postgresql.org/docs/current/static/runtime-config-resource.html#GUC-WORK-MEM
http://www.postgresql.org/docs/current/static/runtime-config-resource.html#GUC-MAINTENANCE-WORK-MEM
https://www.postgresql.org/docs/current/static/runtime-config-resource.html#GUC-MAX-PARALLEL-WORKERS-PER-GATHER
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POSTGIS GDAL ENABLED DRIVERS="GTiff PNG JPEG GIF XYZ"

Not¥ Note
Windows LDIBEEIE. RSANY X MIIATEDIFTHEVT TSI,

BRIBAEBOREX OS Ik > THRA D £3, Ubuntu %7213 Debian T apt-postgresql ##¥H L 7= Post-
greSQL O 4 ¥ A =MD\ TiX, /etc/postgresql/10/main/environment ZHHEET 2 DHUFF LWL
T3, ZZT. 10 X PostgreSQL O N—Y a Y%L, main X7 7 AKX EBL T,

Windows TH—F 22 LTETLTVAESICIE. AT LALEHTHREL T, Windows 7 TlE, 2> a—
REHEIZ Uy ZLTIaRT 4 %27 Vv P53, TI7A70—7DMBAA—IZay b — )N\ TRTOIY
FO—ILNNRIIEBEBE\SRATLZIEBELE T, PR T LDFHMERE -> FFHEE -> BEER ZIEICZV v 7 LT,
LW AT LEREERBZBIML £3,

BEARERE LRI, REZKMXE 272912, PostgreSQL ¥ — ¥ 2D HEREIBHETT,

3.3 ZEHF—2RX—XD{ER

3.3.1 IV9RFooa>aE>TERT—AIR—XZEMCTS

PostgreSQL 9.1 M EEf->TWT, T7 A7 >3 a>®D PostGIS £V a2 —n%2ay 4L, £ YA +—1LLT
WEBEIIE, TI7RTY2ayeWVWHI XD XL EFHL T, 7—2RN—RA2ZEMT —XR=AYDEZ 3 Z
YHRTEET,

ke 725 PostGIS =27 A7 > a Zid, IAX MY, A7 57 4, spatial ref sys BX IR TOREHL 2
XV IDPEENTVET, FRAXE bRaI@HOTI ATy a v ilBoTVWET,
2 F — B R— I LT VWTF — & R—Z FTRD SQL #FEITLET,

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

3.3.2 II9RTo2areEbTICERMT—IR—XAZEENICTS (E8HTETEEA)

A Note
N _hid. BEIL PostgreSQL DTV X722 a>D7T+« Lo FJAIZ PostGIS T Y X b—JLTEAL)

M LIeKBVWEE (L ZIET X FAPHEER. TEHROH ZT|IEA) ICOABBEEHED TT,

LV R OBRICHEE L7z [prefix]/share/contrib Micdh 2447 SQL 7 7 4 L% v — K LT PostGIS 4 7'
=7 b EBBOERE T — XN 2ITBML £ 3,

HRD PostGIS 7Y =27 b (PAXMVEI IA 7T 7 4B 2o i2iind 2 B%) dpostgis.sql &
VS MEHDET, FRAXATI =7 MErtpostgis.sql A2V S MCHDEF, FAERIFTT b
'¥topology.sql ZAZ VUV FMiHH 7,

5e47% EPSG FEFZREFK ID £ v MizoWwTid.spatial ref sys.sqlE# 7 7 A L% — KL T spatial ref sy
T=TNEERLTTEN, 2L D A X YR ST Transform() 28E(TTE 5 L5k D %7,
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PostGIS BAfuca X > b ZBI L 72WHEICIE, postgis comments.sql 227V 7 hADaX Yy hBRO» S
CEVWET, axXr MIpsql DX —3 ’)‘/1/‘7 4 Y RursBEic\dd [BI8#] CHTHALIEG TR e TEFE
E

X—3IFILTROY zavy REEFLET,

DB=[yourdatabase]
SCRIPTSDIR="pg config --sharedir’/contrib/postgis-3.3/

# Core objects

psgl -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 ERT—IR—RDTvTIL—F

%ﬁ@%ﬁ?—&&—x@?viﬁv—F@ FrLWPOStGIS A 7Y =27 NEFEDBEEMASLEBEAZLEL T3
EERETZLHADD FT,

7f$7£ L2, BEROETHIMTHDOT —XRXR—ZAATHEIIIEEZMZ 5N DI T RVWDT, X 7/)a—
FORERERD DD 7,

PostGIS IClF. A F—NR—=Ta 7 v RN T T4 AV Y—ZADBEIMESIS VI 7y 7L —Fe, X%
— 7o STV —FTHEIN—RT7y 7L —FBRHEIRTVE T,

PostGIS #7 v 77 L — R L LD ETAHIICT—RDONY 77 v 7RIS I ik, HIMEODHZHDTT,
pg dump T -Fc 777 %52, "— K7 v 7L —FRICLoTERYTEHICVA N TEI N TEET,

341 YI2b7vFIL—F

IIAT v avEEoTT—ZR—ABA VA=A LESEEIKIEZ. AT a VY ETATT vy 7L —F
LI A, HOSQL X270 FhEHoTA VA=A LEHEIIE. SQL 227 ) 7 MEBRcYR—
FERNTVWERBADT, ZIZRXT V> a iYW Bz EZ2XRETT,

3.4.1.1 9.1 UETIVRFTYavEE>1-Y Iy TIL—F

I RAFvYayifioT PostGIS 24 YA — L LGEIIE. Z2RAT 0y ar2FioTry 7L —RF
ZRERHNET, TIRAT v arvkfolzvAF—7 v L — R )ETT,

PostGIS 3 DI EZZITL TWAHE12IE, PostGIS Extensions Upgradefi# &> TA > A =1L TW3 3
DD BRFFDOMRICT v T 7L — FIRETT,

SELECT postgis extensions upgrade();

PostGIS 2.5 L2 FITL TV A HEIIE. RDES1CLET,

ALTER EXTENSION postgis UPDATE;

SELECT postgis extensions upgrade();

-- This second call is needed to rebundle postgis raster extension
SELECT postgis extensions upgrade();
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A YA b= E N7z PostGIS ICHBDN—Y a 3B D BHFRICT v 771 — F L7z K RWEEIZIE. BRI
BA=Y Y ORENTEET, ROESICLET.

ALTER EXTENSION postgis UPDATE TO "3.4.0betal”;
ALTER EXTENSION postgis topology UPDATE TO "3.4.0betal”;

RD KDL T —BHNBRREINSG ZeDBDHD £7,
No migration path defined for b'’---b’' to 3.4.0betal

ZOBEIE. T—EZR—X&E NNy 77 v 7L T, Section 3.3.1 ICEHBEINTWVWAR IS ZHLWVWTF—EZR—X%E
L. N7 7Z2HLNWT—XR—RIZVA M7 LTI D T2 A,

RDEIBA Y-S RGLIEVDHDFT,

Version "”3.4.0betal” of extension "postgis” is already installed

ZOBEER. BTT7 vy 77— PERTNT, KRCEHTE LT, SVN i 5 KR G LWIRES ZFTWR0N S
DYWXTy T —=F L&D LARVIRD, "next” ZHCCFHNTEMTE T, 72721, XENZ"next” ZHIBRT
SRENDH D £7,

ALTER EXTENSION postgis UPDATE TO "3.4.0betalnext”;

ALTER EXTENSION postgis topology UPDATE TO "3.4.0betalnext”;

s Note
Nﬁ*"! PostGIS #/N— 3 VIBERLICA VX F=ILLTEBEICIE. LIXLIZBRERMODETD PostGIS EXTEN-
SION OBA YA b=l T N TEET, /N\v I 7w Sl& CREATE EXTENSION postgis 7=iF
T, YA LT7ORICEFIRICED £,

Note
@M PostGIS T X7>>a>% 3.0.0 &DFEINS Ty TIL—RITIHBEICIE. TAZEENTELS. &
LICHIBRTE 3% L\ postgis raster TV RT>a>aEHFOZIlABDET, RDLSICLET,

DROP EXTENSION postgis raster;

3.4.1.2 9.1 &DFEIFERZIVRTYaVEFEOHBEWIRNTYTIL—F

PostGIS Z= /A7 > > a Y& MOTITA YA M=V LIAAF T, /AT aryz2lo T TIDRHEER
s, RDEHSBAvE—IDHNET,

can't drop b'’---b’"' because postgis extension depends on it

TTERE: PostGIS 1.% 7213 r7429 LIETD PostGIS 2.* AT T 25 &I, ZOFHEX2MHS e B TEEL
AP, N=R7 v T 7L —FREFITTIRLENIDD £T,

ay AL e 4 A b—)L (make install) DFEITHRIC, 4 ¥ X b—=ILET VXN H 5* upgrade.sql @ 7
7ANDEEGEADITITEIRETT, XRoavy FT—Ex2R{ohE T,

1s “pg_config --sharedir’/contrib/postgis-3.4.0betal/* upgrade.sql

postgis upgrade.sql 225 JEFIC2 TR —FLE T,
psql -f postgis upgrade.sql -d your spatial database

FUFHEE I 2K, bRaY, SFCGAL =727 >vyaYIZHALET, 2hFhd7 7 4 L&idrtpostgis
upgrade.sql, topology upgrade.sql, sfcgal upgrade.sql 2D EF, RO LIITETLET,
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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

ITIRATY3a & A VAP NVEZEBLESBRNWTS, RDES5ICLET,
psql -c "SELECT postgis extensions upgrade();"”

¢ Note
> KRDBRADT v TTL— RIESHEDpostgis upgrade.sql KBTI RWVNEEICIE. VI T
w IO L—RZRITITBICIEHBEDICRIORZE>TWVWET, N\—RFT7YvTIL—RFHRBRETT,

PostGIS Full VersionBi%(®”procs need upgrade” £ \WH X vt —I T, ZOFD7 v 7L — REETT3
DB DOV TOERIEOLNE T,

3.4.2 N—=K7y7FJL—FK

N—R7 v 7L —F &, PostGIS THIFMHER T — X DEERE /e — F2EKRL $£3, PostGIS + 7
7 FONITHIIRENEEHINZGER. Y7 Ty P77 L — R TERVWEAIC. N"—F7 v 7L —RKH»
WETT, (D)) —2 /7 — Mz, RT2IWZOWT, & F/Va—RK (A—F7 vy 771 —F) OBEBZEEHL
TWEJ,

R > 7/ — RIEZIX postgis restore.pl A7) F 2L E T, 2DV 7 Mi&, PostGIS (Wb D%
BU) KETA2EREZE ORI TIOCHERELE T, T/, BEES VRV S —RIEHERA 7Y 2 7 M 2T
Y, AF—<¥r 57 —&% PostGIS #A YA b=V LT2T —ZR—RAIWCYVRA M7 TEET,

Windows 2§ 2 BI1E#HRIZ Windows Hard upgradeiZ® h 3,
FHZIIRDED T,

1. 79771 —FL7ET—ZXR—Z (olddb ¥ FERZ¥IZLEL D) D THRRXRLERX] DXV T%E, NAF
) BLOB ¥— &% &K > 7% E LT (-b). verbose E—F (-v) TEKLFT, 2—HFlFF—&XR—
ADF—F—i2725 2 e P TE, PostgreSQL DA —R—2—F THIZQLEIH D FH A,

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

2. FiLwvwF — & X— 212 PostGIS %, PostGIS BNEWIRENLS A VA =L LET, TDT—XRXR—%
newdb ®IERZ 212 LET, ZOEZICHT 33BHICOWTIX Section 3.3.2% Section 3.3.12 Z&ME L
TRV,

X2 72H % spatial ref sysid, VA M7 ENxTH, BEZH % spatial ref sys Z FHEZLEFHA, VR
F 7 WRDT = EZR=RWZRNART =Xty FOFTIENHELEDLE LH5ICT57HTY, HEEOZY MY %
EEELZVWESIE. newdb 24T 22 spaltial ref sys.sql 7 7 A L& 10— K LARWEFTT,

T = BZR=ZAPARYITE L, B a—Ic. RTHERIZZR o T0 2B D 2 X 5 a1, B
Pa—%2zx2 X513 %legacy.sql 20— RT3 ERHZTL & D, 72770, AHITHERIGEEICK
DEF, AR S, La—BBzX Y 78T T7y 7L —F32 2 Z2Mat LT TS W, JFHEREREII,
uninstall legacy.sql TE2LHIRT 22N TEX T,

3. Nw 77 v TEHFHLY newdb 7 —XR—RIZY R b7 F 512iE. postgis restore.pl 2V E T, psql 23
FTHHEAL S — 2SN I BN ET, TNl Z2RELTEVTFEW,



http://trac.osgeo.org/postgis/wiki/UsersWikiWinUpgrade
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perl utils/postgis restore.pl ”/somepath/olddb.backup” | psql -h localhost -p 5432 -U <+
postgres newdb 2
> errors.txt

I —ERDGEITI D ZF T,

1. Va2 — %72 3BBOHICIEHHELED PostGIS 7Y = 7 s 2ffio T2 b DD 258, THOE[IEICIE, U A
b 7HfiClegacy.sql A7) SO —RZR L TADIZEDNTEET, FHERA T2 V2 FE7FK-T
WD PostGIS ICV A7 LT, a— REEDEBILRICHOBHIXE2 2 TEE 3, legacy.sql
ZRAT 2560, FEHERREBEH S 0% o /za— FIZETIEL T, uninstall legacy.sql Zr—K¥
ZDEENHRNTL W,

2. X777 A )NND spatial ref sys iIZH b AXLLa— FHPARIER SRID IZHE->TWBZeHH £T,
#2472 SRID fElZ 0 K D KZE< 999000 K h/hx <72 Dh %3, 999000 55 999999 DRENIIAERFIHD 7=
DO TR T T2, 999999 L h REWEIZ—VIFHATEZEE A, 2TORIER SRID ZHOMEL a—
Rid, PREBICBEIL CHRFF SN E T, L L., spatial ref sys 7—7 A5, EIRFEEINZ XS5
HEXNTVEF = v ZHIKIPANE T, HEICK > T (ERORIEZ SRID A3H U FHIMERD SRID f#
WA LX), EF—dHNET,

In order to fix this you should copy your custom SRS to a SRID with a valid value (maybe in
the 910000..910999 range), convert all your tables to the new srid (see UpdateGeometrySRID),
delete the invalid entry from spatial ref sys and re-construct the check(s) with:

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));

If you are upgrading an old database containing french IGN cartography, you will have probably
SRIDs out of range and you will see, when importing your database, issues like this :

WARNING: SRID 310642222 converted to 999175 (in reserved zone)

In this case, you can try following steps : first throw out completely the IGN from the sql which
is resulting from postgis restore.pl. So, after having run :

perl utils/postgis restore.pl "/somepath/olddb.backup”
> olddb.sql

run this command :

grep -v IGNF olddb.sql
> olddb-without-IGN.sql

Create then your newdb, activate the required Postgis extensions, and insert properly the french
system IGN with : this script After these operations, import your data :

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

F— S

4.1 ZEET—XETIL

4.1.1 OGC oH# XKV

Open Geospatial Consortium (OGC) &, #FEZH 7 — & DEF L2 M T % 72 9iZSimple Features Access
(SFA) EEHEZBIFR L Lz, Z4UE. TFRX MY (Geometry) DEAMNZZEMZ A Tk, ZERIRHTLIEEITD -
D DIVERPEIL L W o F2HBEICIR > TEFK L £, PostGIS 1FZERfENT X 2 7 2RI T 372912 OGC 4 X bV
EFVE%E PostgreSQL 7 — &R geometry, geography® L THEEL TV T,

VAR BMVIEHMBNREA TS, DA X MVHEIEZERD 2 BKNRY 724 TO—DCBLE T, 7% 4
TR A REEOARITOS A X PV DOEREZRRT 23D TT, TASIKREFRNREA I TH5EA
> & (Point), 74 YA bV ¥ (LineString), Y =7 Y >~ 7 (LinearRing). KV 3> (Polygon)»3® H £ 3,
/2. avr ¥ aY (collection) GRiE: = FHR EEVTWBREELRHNET) XL TDVILFHRA b
(MultiPoint), /v F 7 A > X b1 2 (MultiLineString), ¥/ 57KV I > (MultiPolygon), ¥4 X h 1V a2
L 27 ¥ a >~ (GeometryCollection)?3® Y %3, Simple Features Access - Part 1: Common architecture
v1.2.1 Ti¥ZMHKY— 7 = X (PolyhedralSurface). = (Triangle), TINZSEBMX R TVWE T,

DFXFVIEZ 2 KT AN N EOEREEFT UL TWE S, ZHEY—7 2 X, =MAF. TIN & 3 0%
MINDOIIRERHAT 22 dTEET, WIROV A X BIZBBIC L > THREINE T, ZNFhOEEX, F
HECHNEZHETS X &Y OEERIELF-> TWET, IRERA v beaohrofflixh, K4V MEH—
DEETED SN, BTIE OO EEENHEDONTE T,

FEENIMTEMZ * M 2R OZ N TEET, ZHEILIELIRESE R T EbE 3, M #IZEHAIMEDIA D
T3, FHAMEERRECH -2 D CTH oD LET, ZMEELIE MERZI A X VVEOHFIZHD, A X b
YDERA Y P TERSINTVWEHDTT, IAXFUD ZMEELE MR- TV AIGEICITBERITIZ =K
JLTT, ZHE M EDW T 2 Hi > TV A 5EIIENRIT TS,

DAXBMVEIZ, ZFOIF X MY DPHAAFTN TV S EERE R T EESBRICHET T O E T, EHSRRIE
PAXBMYDSRID FETHEAINE T, Xy YH#HIOBEMIZHSBEBRICL > TRED £5, FHSRERETEER
AN X PEEYAE Y Y FEREED R, b2 ZhZ2iUuR L £3, MBISHERTIE, BEXEELZRIL TWE$, SRID
20 DEFEIE, #OFM N, EEDOERFHERL FF, Section 4.5 LTFX W,

VAAPVDORITE, DAX MY RATDTaRT 4 TT, RA Y PEATIZ0RKIT, 74 &4 713 1 KoL, K
VIV RAFE2 KT, ALy a YREROITORAM, 2D T,

AR VHIZ empty 1285 MDD FT, EELE, FIAFRIAX MY DBHERARZ R > TWARWLE
WHERT, a7y a vy TREZEEZF > TVWRVWEWS BKRTT,

XX MVEOEER a7 4 3 (extent) X723 Y F 4 YKy 7 R (bounding box) T3, OGC
ETFTNLTIEZINr—7 (envelope) IR TWET, X, DA X MY OEEZHT 2 RoTEE 3 KT
DRy ZATT, IAX MY OMEEEBNOHPIZRRT 27200, £/, 20T A X N OMHAEEFZREF = v
7557200, MEORVWHIETT,



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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AR VETINTIE, Section 5.1.1RENTWAHE D, bR IEHEREFMT 2P TEET, Zh
WSS 272912, Wil (interior), 35 (boundary). /M (exterior) OREEN, A X b XA THIZE
EEINFT, DAXPMVRE IR WA TVWT, BIZEREE>TWEST, BAROXITIEI A X bV OXIT X
h 1 /hNxZb%T,

OGC I AX FVETME, IAX MY XA TRICZENERAERSATOET, TAHDRANC X T, A X
NV ESBEN RN Z RS L1220 5 (2L 23, SR EZRORY IV ZEETEETH, A XY
FNCIEERTH D, Ko TARIEE LET), PostGIS I RIERT A X P VHEZIMN, #ETL2ZeATEET, Z
X oT, BERSEBIETESZ 1T D %7, Section 4.4%2ZML TTFEW,

4.1.1.1 RA >k (Point)

RA Y M BREEHNO—DODAEZRE TS 0 XL+ X VYT,

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

4.1.1.2 414 >YXkY % (LineString)

TA VAN Y FEHT B HOBRT TR ENS 1 RITD T4 > TT, BT hzh 2 JSTERERMI A,
B B ERT DRI RO T DI E TR L £ 5, OGC Z4H A4 YA MY 22, 0 £213 2 LEDOKRA Vb
BHHFET, 72771 PostGIS 354 VANV Y ZD—2DEA Y VEHAELET, AR N V3. BB Y
D23 2EERHDET (HOKRE), BHEKIHERE GBI T4 YA M) YRz kb TS, A
CRZLRBRWERICIE., 94 YA Y Y738t

LINESTRING (1 2, 3 4, 5 6)

4.1.1.3 UJZ=71 2% (LinearRing)

V=7V 7B TWT, o8I A VR V7 TY, e BRI TRIFUERD FRAL, 74~
FHORZEZLTERD X8 A,

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

4.1.1.4 RU 3> (Polygon)

ARV ITUE 2 KT FHBEH TS, —2DIMIDBER (%) & 0 HLL ELOoNDER (%) e TRUISATWET, £h
FHNOBEFRIIV =7V 7T,

POLYGON ((6 6 6,4 6 6,4 40,0 40,0 00),(110,210,220,120,1180))

4.1.1.5 TILFERAL >+ (MultiPoint)

RIALFRA Y MERALA Y bDaLrya T,
MULTIPOINT ( (0 0), (1 2) )
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4.1.1.6 IILFF1>RX L) >% (MultiLineString)

CNLFIGAVAIN) VY AEIAVARMNY) O ZDAL IS a T, BEENHE TV AEAICIE. ZORLF 54
VANV YR TVETD,

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

4.1.1.7 TIILFERYI> (MultiPolygon)

T VFRYINIHBEIICA =Ty FHBEED LTV EWRYI I OaL 7y ary Ty, 2Ly a yYRORY I
S OEMIZERBDRA ~ b TOARRETT,

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

4.1.1.8 JFAX UL 723> (GeometryCollection)

IAA MV ALZ T avid, YA MY ORE (RE) AL sy ay T,
GEOMETRYCOLLECTION ( POINT(2 3), LINESTRING(2 3, 3 4))

4.1.1.9 BHE{&EY—7 x X (PolyhedralSurface)

ZABIEIY—T7 2 23, N FERRBy DR ETIHOME T2 a T, ZRFND 0y FIIEFHE
RYVITY TS, RV ZEEFHOGEICE. —7 2R3 3 Xtickzb 5,

POLYHEDRALSURFACE Z (
((0006,001, 011,010, 0020)),
((600O,0610,110,100, 0020)),
((6006,100,101, 001, 0020)),
((110,111,101, 100, 110)),
(610,011,111, 110, 010)),
(@601, 101,111,011, 001)))

’

4.1.1.10 =A% (Triangle)

AR E0BR L ZIEHMESN TERINZ R I T, ZABERZRY I TTDT, MODMEETHEE X,
—oHEeMoOHIEF T TY,

TRIANGLE ((6 6, 6 9, 9 0, 0 0))

4.1.1.11 TIN

TIN (dTriangulated Irregular NetworkzXH 3T 5, =7 v FLRVW=fMFOaL sy a T3,
TINZ ( ((000, 001, 010, 000)), ((0006, 010,110, 06020)) )



https://en.wikipedia.org/wiki/Triangulated_irregular_network
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4.1.2 SQL/MM Part 3 - ghfg

ISO/IEC 13249-3 SQL Multimedia - Spatial#Z#& (SQL/MM) . OGC SFA ZHLiR L T, BRI A X FV 2 &
P ITRA TEERLTOVET, SQL/MM & 4 71 XYM, XYZ, XYZM 128 %9,

N;*"! Note
SQL-MM ZETOLTOEH NS OLLE TIZ. FAEDIOBRENH D £, HEIE 1E-8 T,

4.1.2.1 g X k1) >4 (CircularStringCircularString)

HAR R bV 270, EARNREREEZ A 7 T35, WEOHFDI A A M) 7T BlTwE S, H—DMINERD X,
e, e (1 FEHE 3FH), MoMOEO=Z2oDETERINE T, AULMEEET 21213, BBEEKRT A
ZEICIC U, FREAZ PR (FEIOHUD) ICE = F3, #kid 2 M5 TiE. 7o Fslo#s & RO FIlD 464 & 23
FILTY, XoTHIBA TN 2731 U EOFBEORAL > b ROz il 3,

CIRCULARSTRING(0 6, 1 1, 1 0)

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

4.1.2.2 #ESH#R (CompoundCurve)

BEMEE., X ERXEOM 28D e A TE3H—0ERE L-MRTy, oz id. BEXh-%E
FZEFOZILICMAT, ECOEZEOREDRA ¥ MNIRODBRDOBRHIDRA > P THRIFNUI RSV L 2 EK
L%,

COMPOUNDCURVE( CIRCULARSTRING(6 0, 11, 10),(1 06, 0 1))

4.1.2.3 @h#ER1) 3> (CurvePolygon)

HiFR Y I, MOS0 e>T 0 LEDOWRIODY ¥ 7H3H 2 FId R Y T TVET, EWE KRya v
DY TFEFA YA MY 7 TIRHifRARY) T2 D) Y ZEMFRA N Y T ERBFESA MY I THLEIHTT,

PostGIS 1.4 225, PostGIS THIfR R Y 2> THEESHEEZ T R— T3 X312 D FE L%,

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

#]: CIRCULARSTRING & LINESTRING %57 % COMPOUNDCURVE TE#E I 54k %zHib, CIRCU-
LARSTRING TEF N5 X% > 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 TIJLFHIE (Multicurve)

< L FHfREEfSEOaL 273 a v T, A VAN U, BIERA MY VY, EBEMBE DI ENTEE T,
MULTICURVE( (0 ©, 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 VILFH—7 X (MultiSurface)
TNFY—T 2 RFH—T 2 ADaAL T arTT, =72 AF () Ry F3diiERvareikszy
MBTEET,

MULTISURFACE (
CURVEPOLYGON (
CIRCULARSTRING( © 0, 4 0, 4 4, 0 4, 0 0),
(r1, 33,31, 11)),
((1e 10, 14 12, 11 10, 10 10), (11 11, 11.5 11, 11 11.5, 11 11)))

4.1.3 WKT & WKB

OGC SFA LT, A X MVEENETHEAT27-20D0RFL LT DDOEEERXPEREINTVWET,
Well-Known Text (WKT) & Well-Known Binary (WKB) T3, WKT ¥ WKB iZfi/5& b 2047 =7 v %
ERTDEXA T FEEICET2EMEZATVET,

Well-Known Text (WKT) T2 7 — X OEHEN I PRV AIRET T, A 7Y =27 D WKT ZEDOHZ X
BT E T,

* POINT(0 0)

* POINTZ (00 0)

* POINTZM (0 0 0 0)

* POINT EMPTY

 LINESTRING(0 0,1 1,1 2)

* LINESTRING EMPTY

* POLYGON((00,40,44,04,00),(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(((00,40,44,04,00),(11,21,22,12,11)), ((-1-1,-1-2,-2-2,-2-1,-1-1)))
* GEOMETRYCOLLECTION(POINT(2 3),LINESTRING(2 3,3 4))
* GEOMETRYCOLLECTION EMPTY

WKT O AHIEEEST AsText ST GeomFromTextiZ & » TIRtX L E 5,

text WKT
geometry

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

21X, WKT & SRID 226DZEMA 7Y 27 POEREBADZAT— b X ¥ MEXRDED T,

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

Well-Known Binary (WKB) &, Z¢f]7— X DA F U F—% (N4 M) T, BHEATRED DIEMERRIITT, 2
MA 72227 b WKB RHEZRIZEITEY,
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* WKT: POINT(1 1)
WKB: 0101000000000000000000F03F000000000000F03

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

WKB DA IZBEEST AsBinary ¥ ST GeomFromWKBAREX N TWE T, KDL S VX T,

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

7 Z1E. WKB 226224 72 = 7 F OARR, AR RDLSITL X7,

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

4.2 SHRXMIT—22147

PostGIS &, geometry &5 PostgreSQI 7 — 2% E# L T, OGC Simple Features model %53 L T
F3, INT, NEXA 7a—F (GeometryType & ST GeometryTypeZiR) TETOIIX NI DY TR AT
ERELET, ShCED, D7 2BITERINT—7LDITe LT, ERMEETY > 2755 Z L Ak
7hET,

geometry 7 — ZBNIFEHTT, DA X M VEHICEAT 2B 62T T 7 EATES2 2 2BKL 3, BEUC
EoT IAXMVATI 27 bOEMR, 2TONEET 4+ =L EADT7 7R EH, HLWI A X b VEDFE
MAJRET T, PostGIS 1%, OGC Simple feature access - Part 2: SQL option (SFS) LM TER I N T3 &
TORKIC, OZHOBEEE HOETHIELTVWET, BB DELL—E X Chapter 72 ZE T X\,

. Note

Not  PostGIS (3. ZERIRBERIC 71 7« 2 X"ST " %fHFT. SFA BEICHE>TLE T, SN, "Spatial and
Temporal (ZERI L BER)” £ RLTVWETA. EEOBEOBIEFLBERLTOWELA. TORDD
IC"Spatial Type (ZEf&Z 1 7)” CBRTET X,

SFA fZHE1%, 224 7Y = 7 MIZZEMBRR#A T (SRID) 2 8L e HEL TVWE T, SRID &, ZEMA 7Y =
I N EF—RZR—RIHAT 27D ERLEFICRDBNET (F74L e LT 0 KRZHBHNEREA),
ST SRID¥ Section 4.5% Z& T X\,

TAX VDY T ZFRINCT 57280, PostGIS TIIMk A R DZEM A > 727 A2 ER L TWE T, #Hllico
WTlE Section 4.9% Section 5.2% ZE& F X\,

4.2.1 PostGIS EWKB & EWKT

OGC SFA H4flZ. T 2 KILIAX PV DARIZHIGLE LTz, £/ AHARKICI A X YD SRID IZHH A
NTVEFEHEA, OGC SFA {1:££ 1.2.1 (ISO 19125 fZEHEICHEHL) TIX 3 Kot (XYZ) & M {H (XYM & XYZM)
PRI ISE 2 X 51272 D F L7zs3, SIRD fHOB D AARIFKRARITONTOVER A,

e DFEIRD =, PostGIS TIXIEIEERTH 2 EWKB & EWKT ZEEL X L7, 3 X (XYZ, XYM) ¥ 4
KTt (XYZN) FEFEZR IR L, SRID [EHRZEDIAD B XS ICLEL, TRTOIF X M VIEREED =D T,
PostGIS 1 EWKB ##HHER (DUMP 77 A V%) e LTEZ B K52k E L,

PostGIS — & A 7Yz 27 +® [h ) = AL R) D=2 EWKB ¥ EWKT 2ffunxd, ASTIE. N4 F
V7 =20k /) =HNiERIE EWKB, 7% X F 7 —&XIZOWTIE EWKB % EWKT 2% iFonEd, Z
U2 X b, HEXEWKB %7213 EWKT ® 7 % 2 MED» 5 ::geometry ZFHHLTHF ¥ 2 F 270, O X FVUE



https://portal.ogc.org/files/?artifact_id=25354
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DERTEBZEDICHRDFELE, HITE. XL FVDH ) =AHAFERiZ EWKB C. 7F X Mid HEXEWKB
(HEX =¥ a— R % L7z EWKB) T3,

72 ZiE. ZOFHRETIE. EWKT 7F XA MEDRSLDFXF Y AP TIF X MY Z2AERK LT, HEXWKB OF / =%
NEEREME - =H N EITOE T,

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

01010000200400000000000000000000000000000000000000
PostGIS EWKT H/71Z OGC WKT & XD b HESDN D D 9,

* XYZ A X MUT Z BHiTHAEKINET,
OGC: POINT Z (1 2 3)
EWKT: POINT (1 2 3)

e MEZEZTL XYM P4 X V¢
OGC: POINT M (1 2 3)
EWKT: POINTM (1 2 3)

* 4 RILYF X YT ZM EffiF 2 B
OGC: POINT ZM (1 2 3 4)
EWKT: POINT (1 2 3 4)

EWKT (&, XD & 512 OGC/ISO HERXTHAL 5 2 EFIoT L MESZ[EHEL TWE T,

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

> Caution

' 1 “ PostGIS DILRERIF OGC EXD LEMEHRTHD., 2 TOHEHL OGC WKB/WKT (FZH 7% EWK-
B/EWKT THHD £J, LH L. OGC 1 PostGIS DEZ L FEET 3 HETERNEZIRLIEBZEICIE. F
RWICERZZEIZAEEDNHDE T, DRI, COEBEIC*FFEIRITIEHD FHA !

ZeA 7Y =27 D EWKT 7 F X s 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 f} % 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, 0 0))
TIN(((000,001,010,000)),((000,010,110,000)))

0,100,000)), (00

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

INS0HERZMS AHNEROBEZ[MS L AT,

bytea EWKB = ST AsSEWKB(geometry);
text EWKT = ST _AsEWKT (geometry);
geometry ST _GeomFromEWKB (bytea EWKB);
geometry = ST GeomFromEWKT (text EWKT);

7= Z1E. EWKT %Zflio T PostGIS OZEfA 7Y = 7 P ZEMLIEAT 2 AT — X ¥ MIRD@ED T,

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

4.3 SHAITST14T—282147

geography 7 —& X 4 712 & o THIF S ("geographic”, “geodetic”, “lat/lon”, “lon/lat” 7% ¥") D22
PIRBUC A A 7 4 WIS TE £ 9, MHEERIZARE () B TRB SN2 KEEER T,

PostGIS oA X b VEIQEREIFH TS, FH LD 2 REORERBEIIER TS, A X b VIS 2 B8 (.
PREE, RS, A&t 2a VE) BERNZ P T AL MEFHZ o TRAELTWE S, A THEREDHEIZ
IZDFATHRES LD 30, HIRDIRED BI2H 57— XITOWTUIANIEREICZR D 7,

PostGIS 42757 4 W5 F—XANIEREE T MICHE SV TWE §, BRI LD 2 SAOREREE KD S
%Y, OAF5 7 4 OB (HHE. . BEX. A &2t 27 Y a %) 3KE Loz v 3, R Eott i
DR EERBICANS DT, X IFHERERNELNE T,

B 2 EI XD EMICIR 572D, AT T 7 4 BTERINLEAEE S AX PV RTERINLEEID B
Dig iz 5, KEPEDIZONTH LW LTV XLDEMENT, 4757 4 OREPIER L TVWEX T,
R E LT, IAX MV R IF 757 4 Bl OMBEZRDARET T,

AT 7 4BIE, VAX VA XS, EEBRRFELTF (SRID) 2/ L C2ES R e EEM I b E T,
spatial ref sys 7— 7L TERINTWVWS H 5 W ZHIBHZEMBIER (RBEMEEZHES) PMHZ %3 (PostGIS
2.2 XOEITIEI A7 7 4 BN WGS 84 HiFHPEFER (SRID:4326) iIZD AN L TWE L72), Section 4.5.212
FEVTWSiED, MEOZEMSRAREZEBINTS2 I TEET,

FHHIBE%L (5] ST Distance.ST Length.ST Perimeter.ST Area) iZ& - CTEXhN 2 b DDH L ¥ ST DWithind
FIBTHEZONBHEREE O, EEBHRDOHEMII. X— ML T,

4.3.1 SHAITST14T7—=TIDERK

PFHTT T4 T —REMMNT 57— 70, SQL X7 — kX FCREATE TABLEIZ geography Ro % 5 1%
2 THERT LI ENTEERT, 2 L7 4 ¥ A bV 7% WGS84 MBfEIE%R (SRID 4326) TRIFS %
PHTTT 4N T bBFOT = I NEERT BHIERITRL X,

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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ZODEEORUEMIi IS T BT A 7T 7 4 B

e EHOBEMiFIX. H 7 LNTHFINZBROBESLKILEHHIL £ 3, fHIC X > TZEMEIE POINT,
LINESTRING. POLYGON, MULTIPOINT, MULTILINESTRING, MULTIPOLYGON. GEOMETRYCOL-
LECTION 2A[RET S, I A7 7 7 4 BIIHiiR°o=AF., ZHEY — 7 2 AR LT EH A, BHEMiTI12%
Eal Z, M, ZM Zf1F % Z & T, BAEZGTOHIFNIIG L TWE T, 7z 21X, '"LINESTRINGM’ {%, 3 XjT
T3HHOWMIIM THEI7A4 VA M) T DARHFLET, FEEICPOINTZM’ Tk 4 X7t (XYZM) 7 —&
RO OLNET,

« SRID EHfiF132¢f 2% (SRID) 2 EORUEIC 2 2 X 5HHIL £ 3, B L& ICE. 77 40 M3 4326
(WGS84 HiFHFERER) 72D, 2 TOFHEIX WGS84 2o 7=bDIick b £3,
VHITT 4 h T sk OT— T NDERDHIERITET T,

* SRID 2577 # L+ @D 4326 (WGS84 #FE/EE) TH 5 2 KILARA ¥ VI A T 57 4 FDOT— T NLOAM:
CREATE TABLE ptgeogwgs(gid serial PRIMARY KEY, geog geography(POINT) );

* NADS83 fE/MRED 2 KILEA ¥ NI AT 57 4 BFo T — TNV DAERK
CREATE TABLE ptgeognad83(gid serial PRIMARY KEY, geog geography(POINT,4269) );

e SRID % 4326 THH/RL7z 3 T (XYZ) RA ¥ "I AT T 4 FFDOT — T NDAERK
CREATE TABLE ptzgeogwgs84(gid serial PRIMARY KEY, geog geography(POINTZ,4326) );

e SRID 77 4L bD 4326 TH2 2 RILTA VANV VY IIX T T T 4 FoT— T VDERK:
CREATE TABLE 1lgeog(gid serial PRIMARY KEY, geog geography(LINESTRING) );

* SRID #3757 4326 (NAD 1927 iRE/fEE) TH2 2 JotRV IV IF 757 4 R0 T — T VDAEK:
CREATE TABLE lgeognad27(gid serial PRIMARY KEY, geog geography(POLYGON,4267) );

X574 HF 11 geography columns ¥ 27 AL 2 —IZERENE T, geography columns B =2 —IZ
JIVEHLTT—7 V%2R 5123, ROBHITLET,

SELECT * FROM geography columns;

TBRA YTy 7 RAFIARX NV AT LERIE LI ITHEEL £ 3, PostGIS 1, # 7 LBINIA 574 ThHhB L@
HULZES 2T, PAX PV BEEOFHHAA Ty 7 2 THL, REEFICUL#EY A v Fy 2 224/ L
9,

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

4.3.2 XIS 714T7—=TILDEHR

VFARXA NI EREUCHETCIA T I T74 T —TINCT—XEHATEE S, V4 X MY F—X&iX, SRID 4326 O
B2E, DA 7 BICHEIF v R P EANFE T, EWKT ¥ EWKBERIIVA VS 7 4 HEIEET 270125
TeMNTEET,

-- 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 77— 7L H 5 Ml (REEE/AEE) 2RI oA 27577 14D SRID E LTHRET S Z B TE
5, IEMHBEERE[ES L =7 - RELE T,

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

0101000020AD1000000000OCCEOOCO5ECOOO00000000004140

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

0101000020AB1000000000000000CO5ECOOO00000000004140

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

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

7)) EHAIBIRIE X — PVEAIE D $9, ZDDIERE ST X —ZIE X — PV (HEDOHEIZ T A — ) B
ez h %9,

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

ST Ml esr Yy RryAdD (LINESTRING(-122.33 47.606, 0.0 51.5)) KMl 21T fiZetémnL 4 vy 2
(POINT(-21.96 64.15) I2ENF IO REFE TR T, VA7 4 ONERIEBTEET (likoHs
XIZR),

AT T 4B v A Fr I T M- vy FUEOKMfEE & ORI oW T, BRE T 122.235 km
EWVWIS AL OREREEZEIREL X9,

-- 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

DA X MU, FEROMEFEMK FTRT, LA4FXFrxbe 27 b -ny FUBOERRYE OF A b IEREDE
BXN, BR2EDD ERA. stEEROLEH FOBEMIZ TE] T2, ABOARYOAEEICILE 2 HDTIER
X, T YIERZ ¥ BRI RIERET T,

-- 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 SHAITS T+ BEFERINTH

THTT 74N E o T, BEREEETT —XEZHMNTEDL IR KL, AT F7 74 TERSATWY
LB, PAXA TPV XD Do, FEITIZ CPU K225, W\ & ZAMREIEICZ > TVwE T,

R 7285, MR 2 6w e, IAX PV LU THAT 2R TRETY, HT 27X
FHIER AR KRBEZD, M, Biafk?



http://gc.kls2.com/cgi-bin/gc?PATH=SEA-LHR
http://gc.kls2.com/cgi-bin/gc?PATH=SEA-LHR
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¢ TRPPNESVZY THNIZBEE25745, BEYIRREEZERLTIA X MY 25 DO, RETHHEERTD
RHRWGETY,

o T RPHIEREENKIER S, AT T T 4 THREIEOMPWHEEZRICETICC AT LAEBETELZTL &
5, BEMEDT—XPHELT, OAF I 74 TEESINEBHENET,

o BIERHML TV T, BHELELDRLST, 2o, DT 574 THIAZEBDBELNTVWS Z L 22T
ANDBDWS, VAT T7T7 4 BESTHEHETY, BT — 2 2REMETO— R LT, ZZ26EDTTF
WY,

AT T 4 eI F R FYEOYE— FIRROEIZOWTIE Section 12112 BT X W, A5 7 4 D
R ) 2+ 2 EBiEHIc O WTIE Section 12.4% & T X\,

4.3.4 SHITSITI«ICHATIBELRSL HFEM

1. BREZIEHEAEMHAED B S THETZ2DTL & 9 5?

7 7 4L b TR, £ ToOMHRHE L HEOF EIXEEEEMIATITVE S, B RT Y 7 TOHEMR L BRifk
BEEHLUZFHTOMRE B LTIV, KERTY 7OEEE, BEEEARGTER, B FHETorY
DBEIDBEELIELRDET, 2ETOIHT T 7 4 BEICIZ. BmEDEME NS X —&X % FALSE’ 1253
CEREEFSRGFTHEET WS AT arpbhET, ZhE. FICIA X N UDBEFEICHEMTH 258
WERHAEZ L T2720Db DT,

2. HZEHEFERMIZBEE L T 5o TWVWE Th?

ETOFRICHMNEERCMOEED D D FHA, EEIEK (REMEE) THLDT, HNLERE 70y
IR, FHREOBA2 SR, Db ZEDYH D XH A,

3. WHTZ2/RHBREVINIE 52D £T?

KEDIMZ 2 m5o TR L THERALTVWEST, (TED 2 Sk, FEBICE 2 AEIOoRB->TWT, ¥
5 SDHNATL DIHEIEZL E T, PostGIS DLTha—Fid, KEI2—2D 2 a—2D 5% *E\n* 5T
ORBoTVBERELTVET, ERE LT, 180 B FOMZESIRIZEL EFMEEIAEE A,

4. g —m oy RXPeu T 7 Voo KELHEHBOMHBETEIZE THEVLDTTR?

RVIVPREATHRIKREVDNSTS, 20 s, RERZY ZIEFENTT, =2 NV YA VR
Y IAPREVWD, EDOLXIR 7TV ZESRTH, A VT v ITANT 4 —F v —%5[05k>TL MM
HZ1DTT, b2, HEEDPEART, 7 (R ©F) BT, 2<es 10, #@EE NN
F. D7 4 —F v —OIHFE) B, HEZHM L ZTUIR 520D TY, A X PYTIE, RE
BARV IR TWAITNE /NI RFPHO L ) 2ETT B, IAX MY F—XIEREZ/NAIC TIEE
Bty LEd, ZHZED A Ty 7 ZABRRNCA TS 27 bOo—EZWEDbES2 X512k D, $727
IZUNREICA T =27 P REEGI0RD QX R IENRNESICAD %9, ST SubdivideZZHL T
TEWV, 3=y XEEE2—DDRY TV HFEHTED * oWV oT, ¥ Z5FTRE*LLWVWIHIDIFT
EHHFHEA

4.4 TFXMYIRE

PostGIS & Open Geospatial Consortium (OGC) @ Simple Feature Specification IZ## L TWVWE T, Z
DEFHETIE, BRI A X PV EZYRIAX MY OBENERINTVET, IOHDERICK > T, Simple
Feature O A X M VETFT AN BN D o T, 2OWMRGETEMA 7Y 27 F2RET 5 2N TE, X
725t E %8 £ 3 (OGC Simple Feature ¥ SQL/MM kiZBW T, Bl 24 I OWTHUERTT).
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4.4.1 B@IFAXRY

B 4 X P VIE, HORERLHCOHEM Y Wo B ERBMZ EORS U M 2RERZVWI A X YT,
POINTZ O KL AR PV AT =227 b & L THICHMTT,
MULTIPOINT (. EE D DD EEFEE (POINT) H[E U ThRW SBT3,

LINESTRING &, AIURA » b &2 EHEE LW DPHEMTT, B4 V2 M) ¥ 7Dl mdiFH— D&
Z. BACTWaB e X, BBIEY VeI E T,

(a) ¥ (c) 3HH7 LINESTRING T3, (b) & (d) ZHMTEDH D FEA, (c) ZFALEREY 7 TT,

(a) (b)

(©) (d)

MULTILINESTRING (&, ERP R THMT, 2D, RTCOEKRFLDA Y&t 7P a UPEZRDER L TOAHB
T BGEIE, HETT,
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(e) ¥ (f) \3HAl/2 MULTILINESTRING T3, (g) \FHHMTIEDHD FH A,

(e) o 9

POLYGON I35RIE V) > e BERENZ DT, ZYLR) T IF X PV IIEICHEM T,
DA XN VDPEHH Y SRR TICEST IsSimpleiEfHnE S, KDES5CLET,

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

straight | crossing
.......... dbocoocooooo

t | f

—f%YIC PostGIS BIEUIFIE S A X b ) OHHMEERD TVWERT A, BMMEIZFICIA X ) OZUEEERT
27-00EMr LTHOWALNET, ZMTF—XETUICE>TIEEHLLTWAZEHDET (2 213, WE
I3y b7 =2 LIELIR I e REEDEREA), YL FKRA Y EREI A X I VIEST UnaryUnionZ% {# - TH
fllccxxd,

4.4.2 RIEBIFALY

AR MY OZLMEEIC 2 TP A X B Y (POLYGON & MULTIPOLYGON) (S Ed, ZUMIIRY T
PA ALY HERE HECE T LT E B RN L > TERSN KT,

POLYGON (3 RD M TIFZHE T,

1. RYIVERY 7 Mo Y) > 72 WEIDIRY > 27 HEHE (3ZED HOHEMD LTWiRW) THEZ L,
TR EDRY I VZUIWER. b7 TEREFE e TERI D ET, ZHUE. KU VoREAMIDY
v 7O ECEM (WHbWw 3 ”inverted hole” (%9%)) T2 <. WHIDY > 27 LTERI AR TR Z RN
YEERLET,

BRY Bz LW e
BRY U 3SETHEM L LT AR LTEMT3 2 (B ECHoTIERD FRA)
WRIY > ZN3AMENY > ZNCH 3 Z &

AV I VAFIEREMCEREINATVWE 2 (VY Z7R3RY I 2E8BCHEIT 2 X5 c#HEmML T3z h 58
A)

f-"'PPJ.N
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(h) ¥ (i) \3%2%7% POLYGON T3, (-m) ZRIETT, () 13%Z%7% MULTIPOLYGON £ L TRFT Z T
R

(h) @@ )

(k) m (m)

MULTIPOLYGON & X D& TIEH YT,

1. BEEYr /22 POLYGON BEZYTHBZ ¥
2. BENF—NZ v LW (NHFELEDLAL VX227 LRV 2k
3. BEFTOEMMBETITITH S FRICIH-> THEMLZWV) 2k

(n) 13%%7% MULTIPOLYGON T3, (0) & (p) FFIETT,
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(n) (o) (p)

CNoOHANZIZEZR) I IA X PYBHMTHL I BRLTVET,

BIF X P VIOV TIX, LINESTRING 237K b oD RA >V b RSB, EXH 0 TRV DRty o0
BRZRA VI 2RO LHEIL). 2 WS ODM—DOZYHRAITT, BHMiThWw (HEREDLDH D) 74 VIdHE
4T,
SELECT

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

ST IsValid('LINESTRING(G 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 iZZ4MERAIZHF>TWEHA,

4.4.3 ZIUMDOEIR

PostGIS 3 YU I ARX FIBAERIARA MU S, ERDEADTEE T, 20D, RERIAX MY 2HH
L. 727%F, GIET 22N TEET, OGC ZHMHAIDRKRD 2 A (BEZXBR 0 DI VA Y v 7Rk
REROR)IVEF) KDDIHIETHLZdHH ET,

PostGIS DMt 2BIBDZ {1X, BB AX VDB EZHBTH L EDIREICEI>TVWET, 722 2E, KVvaro
R B 2R TV OEMBEFTEL TCHERID D FHA L, B TRWRFEL LRIV EERT 20D
BEWRPHD FHA, BURIAXMNIANBRET DT, PARRPNIKIEL W & BRI 20BN 3
DT, BEBRLDIRCEHETZ2 e TEZT BN LT, BEX0DIA Ve RIELARY I 3K
ELLWDOIFTDLNET), T, 1L AYD PostGIS B, AN A X M UDBRERIGEITE, ZHEBRIAX b
VHAZAERLEST, AKX D, PostGIS Bz LR ICHEHIELNET,

PostGIS B Z MR 21T L Vw5 — X vt —3 (”GEOS Intersection() threw an error!” %) (2388
T25E1E. ETEBOSIBBZYULE I pEERLET, ZHUTROVESL, RITRTHEOWTANITEL B,
A DT — X DEZYMHEDIERZ T L T T X W,

> Note

Not B AU A AN TIS —%BET ZESICIE. PostGIS £ I3ERLTWE SIS D—DDHIcT
S RBBDERETHC LB ETH. ZOEI PostGIS 7O T2 MBS LTFE L, PostGIS
EMARLRANDSREAT A X R R ERTESLERTT.
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VAR N VDEEET A NT BIZEST IsValidBgE#HnE ST, RDXSICLE T,
SELECT ST IsValid('POLYGON ((26 180, 180 180, 180 20, 20 20, 20 180))');

IAX MY DOREMOWE L MBI T 21EMIEST IsValidDetail I TEONE T, KD LS TLE T,

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)

PERIAX MV ZHENCETIES 2 ZEDPLEE LWL RIRWADLD D £3, ZDFRIEIST MakeValidBEE % #uv
%3 (ST MakeValid I RIER AN Z&F SRR BIETY),

BHER DA X NV DOAREMT A MTIEZ KL CPU FEIZES Z il b7, 774V FTE, PAX MV oDu
— FEFIC PostGIS 3 Z U MDMREEZ LERA, T— XY —ADEATERWVWESICIE. Fz v 7HEH-T, 7
— N E YN RHEIICHER T AN TEET, RDEICLET,

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

4.5 ZEEEBER

Z2f1Z % (Spatial Reference System, SRS) (FEfEZ %, Coordinate Reference System, CRS & & 3
NET) I AR PVPHIE LOMNEZED XIS BRI 202 ERLTVET, SRS IIFXOED =MD D %
ER

b (geodetic) ZZHBIURIZ, MFRICHERNOA T 5 2 MIBEER (FEE L AREE) Z2 VW3,

o B8¥ (projected) ZEHES AKX, BEAEMARZ TEEICT 5 720 OENRESEE R H g3, HEE, m
. AL Vo B EREHT 2 2 e DATRERMERIER TS, ZOEERIZT L MNEERTTDOT, JFHA
Y ZODEK CGEFIIRALL HAM) PDEBRINTWE T, L OREEIERIZ. EF o HEEHRA GBI X
— M7 4 — ) BEVE T, BREEERIE, BARBIT CER I N FEAEE I 3 =012, EGHEFH %
FIRLTH NN IZHRo>TVET,

* Jaift (local) FERERIE, HIEBADSBERLNT IV FEFER TS, PostGIS Ti& SRID % 0 IZIEEL E3,

FHIN TV ZEMZRRIZHOMEERDI D D £5, —RIVZEHSRRIIFINAHGEE 2 L — 7 (European
Petroleum Survey Group) ®EPSG database CHEHE(L N TWE T, FIEMEMA LDz PostGIS (¥ £ < DZE
&) 13 SRID ¥ FEREEH % fi-> CTEHBRADERLZSBHL 7,

T4 X b VIE, SRID A TEMEBERICEEAMIT SN TWET, SRID HOHIFIZIZST SRIDEFVE S, IF X
kU@ SRID DFFEICIZST SetSRIDZEHWE T, P4 X b VELERHOHIZIE, SRID #5261 3350dHD
%9 (ST Point®ST _MakeEnvelope&), EWKT#FH(Z SRID=n; ZHIET % Z & T SRID iIZXWLTEET,

TOOYAX MY BT 2 ZEZEBEE (8 — L A BB, BIREIEURE) O AT A X P VIR, A UEBBRET
»H5 (AL SRID 2#2) BREDHH £F, ST Transform=ST TransformPipelineZ{f> Z ¥ T, ¥4 X bV
T—XRERIRDZEEBRRICERTEE T, HEDLERINEZI AR PV, AP AX MU LFCZEBBRRIC
“hET,



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

PostGIS 23 3% SPATIAL REF SYS 7 — 7 VIIFIHAIRER MBS BRE EFEK T 5 OGC #EHD 7 — X X— 2
F—TNTT, ZDOTFT—INE, BYET SRID ZHb. LFHTEEZDILBRZE > TWE T,

spatial ref sys OERIIRDED T,

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

BT LIFRDED T,

srid 7 — X X— 2D Spatial Reference System (SRS, ZEfZIHR) T—RICHEMAI ZN 28 a— F T,

auth_name ZDOZMRIIHIHZIN TV L EEDOLHETD LIFEEZDHDTT, 7zt 21X TEPSG) 13%% %
auth _name T3,

auth_srid ZEHZ RO ID & auth name IZ5[HEINZEBEIC k> TERINE T, Z 25 EPSG DA
i, 24U EPSG 22— RT3,

srtext ZEISBAD Well-Known 7 2 FRIFETT, /=& 21X, WKT SRS OFRFIZ., KD XS5k b 5,

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

1,
PRIMEM["”"Greenwich”,0],
UNIT["degree”,0.0174532925199433]

] ’
PROJECTION["Transverse Mercator”],
PARAMETER[”latitude of origin”,0],
PARAMETER["”central meridian”,-123],
PARAMETER["”scale factor”,0.9996],
PARAMETER[”false easting”,500000],
PARAMETER["”false northing”,01],
UNIT[”"metre”,1]

1

SRS WKT Dz oW Tk, OGC #E#EdWell-known text representation of coordinate reference
systems% ZE T X\,

projdtext PostGIS | FEAEZHEAE 2 1R T 272912 Proj4 54 75V ZHWVWTWEd, projdtext #5412
3. FED SRID %/~3 Projd FEEERSCTFINIDNAD £, 72 ZERD LS D FT,

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

B HRICOWTIEPRO] 7= 79 4 bR ZEF XV, spatial ref sys.sql 7 7 4 L2k, &TD
EPSG 12O\ T, srtext ¥ projdtext DEENDH D 7,

R TZEMB R DERZ /AT 2551213, ROEIEZID £3

e auth name & auth srid 23% % (NULL TZRWV) HEIKIE, ZHUIEDSWT PROJSRS Z VW3 ((FES
258).

o srtext 23 25E1213, AlRER S ZHZ2H LT SRS 24K L £7,
e projatext HHHEIIE. AIRER S TN RMAH LT SRS 24K L 7,



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/

PostGIS 3.4.0betal ~==7 b 46 / 896

4.5.2 1—YERTEHBER

PostGISspatial ref sys 7— 7JLICIZPROJRF F 4 75 V) T X 5 i d —IV72 22 SR EFR 3000
LD ET, LrL. ZIRECELOBERNDD £3, EHESRRICHET 2 BDERE®RDI D 25613,
SRS EFR%Z T — 7 WEBIMTE %9, PROJICFHELWAELHMBHDEMBHAZERT LI HTEET, FLAY
DZEFBRRIIHBRI R SO TH D, HWOHFINCHEHT 2583 ERELFL 2 VAICERL TS W,

PostGIS D a7t v MZA> TWARWERMSRRZHET 12D DZHEE S L WERDhttp://spatialreference.org/ic
HHETD,

— AN X 3 2B BRITIZ4326 - WGS 84 FEFERERE, 4269 - NAD 83 #FEHEE, 3395 - WGS 84 X
LA bl 2163 - KEF > 2 07 b7 ZERKE, 60 0 WGS84 UTM V' —r3dh h %3, UTM YV — i
FHINCRE T, 6 B GRIE: BFE) OEROAE I AN—L T CFRIIBICHEH T2 UTM V=Y 2 RET 312
l¥utmzone PostGIS plpgsql helper functionZZH L TL 72X W),

KEOMNTIE, MFEEMBER (X —MLVERE 74— MM ZEHLET, ZOZEMBRERREIMILIT—D
DEOTFELET, FLAEDX—MLUEMO DIEa7 Dty MIFELE T, 74— FHUOZHDOH DR
ESRI 23MERK L 7= b Didspatialreference.orgh b0 — F 3308 ERH D 5,

HERAN DR T X ZDERT DN TEE T, 2k ZiEMars 2000TT, Z DKEDFEEERIGZIEFE ([AI#545
M{EDE) TFH, geography BT, ETHL X — FMLVENTREIXAEHEELYIHIS T2 2N TEET,

244> SRID ¥ PROJ ‘E#E &M o TREPRD F > ~L M EAMMEREOMEEERZ 0 — 3 262 KSR
Lij—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 ZEHT—TNL

4.6.1 ZEMT—TI%ZES

geometry D % 5 4% f1372CREATE TABLE SQL 27— F XY FTIARX NI F—RBHRETET—T L%
AT 22N TEET, ROFITIX, BC-7L~UL ZFEFEHR (SRID 3005) D 2 Xt (XY) 74 YA Y v 7%
RIFFTHEIARX MV D T L EROT—TINVEERLET,

CREATE TABLE roads (

id SERIAL PRIMARY KEY,

name VARCHAR(64),

geom geometry(LINESTRING,3005)
);

geometry Blix, XD@ED ., ZoDEERREMBHMiFIHE L TWE T,

o XA FEMTIEN T L THINZREZCOBEEZHINIT 2D DTS, fHIX, MELTWEI A X b
1) % 4 7 (POINT, LINESTRING, POLYGON, MULTIPOINT, MULTILINESTRING, MULTIPOLYGON,
GEOMETRYCOLLECTION %) %2 &2 TRIRET T, X A FEMiTI1X. R Z, M, ZM 211 imz 3 Z
 TEEFERITTOHIFNCHIS U E T, filz1E, "LINESTRINGM BffiFTld. 3T 3 HHILI MEr 7225
AR MY REFLE T, FEEC, 'POINTZM’ Tl 4 Xt (XYZM) 7 —Z 03RS E T,

* SRID Bffi 1322 E%A D SRID ZREDEIEICHIKW L 3, AR LEGEECE. 7740830 kb
=R

AT TT 4 h T LEREOT I NDERDHERICETE T,



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 774l SRID THHLWAMEHDOI A X MY ZRET 57— 7 VDERK:
CREATE TABLE geoms(gid serial PRIMARY KEY, geom geometry );

e 2 KILRA >~ M T SRID 377 4L kDT — T AAER:
CREATE TABLE pts(gid serial PRIMARY KEY, geom geometry(POINT) );

* 39T (XYZ) KA > T SRID % 3005 @7 — 7 LAER:
CREATE TABLE pts(gid serial PRIMARY KEY, geom geometry(POINTZ,3005) );

e 4 Ut XYZM) 54 Y A+ VY 2T SRID 237 7 # L b DT — T AAERL:
CREATE TABLE 1lines(gid serial PRIMARY KEY, geom geometry(LINESTRINGZM) );

o« 2 IR Y 2T SRID 28 4276 (NAD 1927 M EIER) O 7 — 7 AERK:
CREATE TABLE polys(gid serial PRIMARY KEY, geom geometry(POLYGON,4267) );

—DODT —TINAR—DLU DI FAX NI AT LEBFHFOIENTEET, 7 — I NVERRKICHEE S % 5. ALTER
TABLE SQL 27— b XY b 2{fio TEBMTE20THIRTEZ T, RIC3RILIA VAN Y IRIBHT 205
LEBINT2H%2RLF T,

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

4.6.2 GEOMETRY_COLUMNS Ea-—

OGC Simple Features Specification for SQL (X, A4 X v ) 7 — 7 W& %53 5 728D GEOMETRY COLUMNS
XRF—RTF—TNEEHFRLTVWET, PostGIS TiX geometry columns i¥, F—XRNR—ZADT AT LHZRA
T —TNPHHARIZE 2 —TF, ZHUTK-> T, ZBHXRF—XERPEICHEERINTVWE T — 7L
2= FELRLZDET,

\d geometry columns

View "public.geometry columns”
Column | Type

+
f table catalog | character varying(256
f table schema | character varying(256

I

I

I

I

I

~—~ — — ~—

(

(
f table name character varying(256
f geometry column | character varying(256

coord dimension integer

srid integer

type character varying(30)
H T LIFRO\ED TI,

f table_catalog, f table schema, f table name 2% X U 5 A% > TV 3 HIY) 57— 7L D5E L&A
%, PostgreSQL (21X ”catalog” OFELLH T LAHBENDT, TDH T LIZEHDEE T, “schema” I
WX PostgreSQL XA ¥ —<H03MFONFE T (77 +/L M public TF),

f geometry column 7 4 —F ¥ —7—7VLADIF X~V H F LDHH,
coord_dimension 7 7 4 ORI (2, 3, 4),

srid 2O7—71DIA X MY OPEER L UTHH I 2 BERZEMSERD ID TF, spatial ref sys 7
— I N%EBIRT 9% —T7F (Section 4.5.1 %S LTFXW),



https://www.postgresql.org/docs/current/sql-altertable.html
https://www.postgresql.org/docs/current/sql-altertable.html
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type A 7Y =7 DR, 2 H T o % BE—ANCHIR T %121, POINT, LINESTRING, POLYGON, MUL-
TIPOINT. MULTILINESTRING., MULTIPOLYGON, GEOMETRYCOLLECTION O 5 5D\ §Fhh %,
F 7. XYM Tfi 5354 121%. LINESTRINGM, POLYGONM, MULTIPOINTM., MULTILINESTRINGM.
MULTIPOLYGONM. GEOMETRYCOLLECTIONM O 550 WFhhZ vt 3, EHOBNEST 2
aL 2y arDEEIZ”GEOMETRY” 28y 22 e N TE X,

4.6.3 FEITOAAMJHF L% geometry columns [CEFET S

NN 2 HHNT, SQL B2 —e N7 4 =D OHRH D ET, NI A U= PDFEE AT
2% 5 2 55, ALTER TABLE % %175 % Z £ T, geometry columns 7 — 7 VANDEFREEIET S Z &
NTEET, La—0FHIcE, CASTHEZMFHL T, 77 208 EMiTIcEI < IGE . ARUEIC X -
TIELL BRI ZDT, MbIT5DENHD A, P4 X M VICEHAT 2 EZMERER RV 22—, Hif
ERBT=TNDIARA TV AT LAERL LD ITERINET,

-- 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);




PostGIS 3.4.0betal ~==7 b 49 / 896

BWEFZHIC L FREBRED MG L TO0E T, i EHIC L7z F X MU AT LA TEHNICE 2 —Cffbh
TWBIEAIZ, BUEMiT O X 5121ZIEL { geometry columns ICEFREINEH A, XOHITIE, BEHiTZ2{F -
e DERE, GIRNCHEDSS A T LDERLE ZIToTWVE T,

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 TRZFETLE T,
\d pois ny;

BUEHTIF L HIINCHE DS D TIRBER S LERITR > TVWEDHRZIE T,
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 Ti&, Mi/j& HIEL K EREINTVET,

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

LHL, RDESIC2a—21EAS5 L L%,

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';

REHiTICE 2 geom DL 2 —H 7 AIEL S EHRSNE T, FfNCHEICDDIREL L ERSINTEA,

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

ZAUE. FERAYIC PostGIS DR TEEHINZ D LAFHADN., 5Dk 2 A1, #flcEI{ va—FF24%1F
L EREXEZITE. RS LET,
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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

------------------ T T IR
vw pois ny parks | geom | 4326 | POINT
vw_pois ny parks | geom 2160 | 2160 | POINT

4.7 ZEHT—200O—F

7 — TN EBER LS, TRTGIS F— X2 F—&RN—A 27 v 7a— R 3¥ENTELI 2D %7,
BfE. PostGIS/PostgreSQL 7 — X R—Z 7 =X %0 — K3 2I12F SQL A7 —F XY b 25, /i3> =
=TT 7AN0Dua =KX REFS, LW ZODHESEDHD ET,

4.7.1 SQL ZfE->TA—FK93%

el 7 — X B XFRE (WKT 2> WKB) ICEHTE /-5, SQL %25 D PostGIS 127 — X & Hi/-H 5 d fili it
T3, SQL2—7 4 V74 ®D psql ZEHAL T, SQL ® INSERT 27— FX Y FDTFRA 774 L% B — K
T 5¥r., 7—X% PostGIS/PostgreSQL IZ—#fitAAATE LT,

TFT—&R7v7a—F7 74 (22 2IFroads.sql) IZXD XS BTL x 9,

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 4 L@ PostgreSQL ~"dr — KX psql ZHWET, XD LHICLET,
psql -d [database] -f roads.sql

4.7.2 >x—=FI77A4NO-4%ES

shp2pgsql 7 —& v —Xi%, ESRI & = — 77 7 4 )L % PostGIS/PostgreSQL 7 — X X—RI2, A4 X bV £
B3IATT7 74 e UTHAT 270087 SQLICEML 5, n—X 2, RIRTaAxr 73427570
FoTXAlENS, W ODDEIEE— DD D 75,
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757 4 ANI—F L R T 2 —A%FOshp2pgsql-qui 3HD X, a~vr K4 a—XDF 7> a vDiF
CAEREZET, ZhUE. AZ VI MEEATWARW 1 ERD o — KDEER, PostGIS #lLhE&EN T — F§
BIGEC, BEICHEHTE XY, PAdmInlll D 75274 Ve T35 dTEET,

(cla|d|p) HHIZHHU A TS a > TF,

C HLWT—TILDIERE S =2 —T 7 7 ANDPEDT —XDRAIAAEITVET, ZOADBT 74V ME—F
T

A V=TI ANMET —EAR—AT =T NI T —REBIMLET, BROT7 74020 — R3320
IOFTFTarvEEIEEE. A0 T7 s ANMIFREICENLFRL F— 2820 ERH D 3,

d P2 —T T ANEDE TR 2RO LWT — I BER T BRI T —ZR—ZA T — 7L Z2HIBR L %
7,

-p T—7ER®D SQL a— FEERT A7 T, EBEOTFT—RITEMLERFA, ZOE—FIX, 77—
fERR Y T — & — R e 2RI 0IEEIHERAL £9,

2 NLVTHEHEERRLET,

-D H1 57— %12 PostgreSQL O X > 7EXEHVWE T, ZDE— FliF-a, -c, -d LHAGDLETHHLES, 7
74 bD”insert” 12k % SQLEXREI DS, RKEFL v —-FTEFd, KELT—XELy b TWEIHELHE
AL TTRFXW,

-s [<KFROM_SRID>:]<SRID> 15 L7z SRID 2> % X b V) 57— 7L DEFRLBMEZITWE $,FROM_SRID
DEZENEEEICE AN 2 —TF 77402, THEFVET, ZOBREFIKIE. DX FVIZETHEE
SRID IZHGEEHL 5,

K AT (h7o, AF—~BIUEN) ORKFNINIFERELET, Y2 —T 7 7 A NVOBHEEZETRKIFT
HBZLITHFERLTRFEW,

A BTOEEEEED 32 Uy FEEUCHFIL £9, DBF Ay X TRRZADELTHo7-LTH,. 64y FD
bigint Z4AMK L £ A,

I VAR MVATLIZGISTA Ty 7 ARERLET,

-m -ma_file name T, EVWH 7 2%% 10 XF® DBF » 7 2516132 7 7 A VEEELE T, 7 74
I 1 LEDfTEEB £, STRZEARYID TO0LRT2FL. [THEITRICEAEZ ARZ A, HlEX
WWRLET,

COLUMNNAME DBFFIELD1
AVERYLONGCOLUMNNAME DBFFIELD2

S VAFRIAXPVDEDICHE—IF XMV EERLET, 2ETOIAX MNP EBICE—TH2 (72 213
H—nAIRTH %5 MULTIPOLYGON B —®DJHF T/ % MULTIPOINT) H&I1CDABII L £5,

St <KL > HAOIPA X MNUVDRREDRuE R & 5l L3, Xotid. 2D, 3DZ, 3DM, 4D DX FH| %= f#Hu
£,
ANDOKITTHH ST L D /NZIWGEEIE, HATIEZ 0 DA 3, ANNDODXKITEHKREWGEIIE, At T,

-w Hi/JEFN%Z WKB T7% < WKT IZLE9, FBEMET LT, BELEHHFELEL S 5 2 L ITHEEPBETT,

e FOUF I arEFDOTIC. AT XY FTLWRETTE2LEO5CLET, TI9—DILERBA3FRZI I X
FUDBNWL OPEATVWBRIZ, REDRIFRT—ZDOu— FAA[EEICTE2HDTT, X 7EXTIE NS
YT a EEHIHESDT, -D 777 REEL TWAGEIIHEI A,

W< zya—5F4>7> ANF—Zdbf 774 V) Dxra—F 4 Y ZREELET., £To dbf DM
fBESN e ya—F 1 756 UTF8 A& E 3, SQL H/J#iHRITIEZ SET CLIENT _ENCODING to
UTF8 NEEN2 LSk D, Ny 7Y RiZ UTF-8 2567 — ZX—ZAHBNEAHD /=D& E LTz > a
—T A Y TICHERTEE T,

-N < /it > NULL o X + U #EJ5#t (insert*= # A, skip= X ¥ v 7, abort= WK T) 2B IR L 7,
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-nDBF 774 LDAAVE—FLET, WHTE3S 22— 77 AN %ZEHE s TORWES., BHEINIZZDE— FIZ
D, DBF 77 A4 LDAB—FLET, TOT777F BRI 2 —T 77 ALEEZH->TWT, BT —
RIEFBMLULTIA A PUVDPMRLL BVROAFHL 3,

-G VAXMVEDORDbYIC, AT 7 4 BT, WGS84 RREFEA (SRID=4326) #fHH L £9 (BREEE T —
R BIFETT),

-T <tablespace> H L W7 —7 1 D7 =T NVZE-EZIELET, X T X=XEONBRVEEIE. 4V F
v 7 AT 7 AN DT — I NEREFEHAL T, PostgreSQL XEIZIX, T — 7IVZERE WS N ERIC
BT 2RWENDD £7,

-X <tablespace> HLW7T—7LDA VT v 7 ATMHbLNE T — 7 NVERMZEELE T, EFF—A VT v I X
WHEHA XN, -1 EHLETHEDON TV A EHEIIE GIST ZEA 7 v 7 AICbEHEINE T,

Z D757 I EMORE, ANALYZE FhHi 2 DAEREIEE ST, -Z 77 7DE W (F7 0 hDIRBZ W)
H12lE. ANALYZE FiE eI 3,

O—XEFoTANZ 7 ANEBER LTy 7u—F3 3ty > a VHIZRDED TT,

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

2 7 v 7 — RiE UNIX O4 T%ffS £ —BTEITTE X T,
# shp2pgsql shaperoads.shp myschema.roadstable | psql -d roadsdb

4.8 ZEMT—XDHEN

BT —RIESQL > =2 —F 7 7 ANR %S5 e i TE £3, SQL OfiTIdZE/M 7 — 7 Tt 721
WHATE 282 RLE T,

4.8.1 SQL ZE>oTTF—4 =TS

T —=BZR—=2ZNAND T — 2 OR D HHLFEE, MET275—&%12y bEERL. SELECT MWwEbEZ2fHo
T, $ERBD T ABBNAIRER T F AP 7 7 A NIRRT TEHI LTI,

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

road id | geom | road name
________ B =l == e = == e 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)

BENZLa—FOBERS TDIcH 2MOHIRBIBETRI2GENDD £F, BER—-XTHIRZ2T 255
WX, JERERET =7 TS O R U SQL XV E 3T, ZERICHIBRZ 51 2 I3 RO E v E 5,
ST Intersects ZOREIE, ZOoDIF X MY DPEMERELTWEINE S 0ETAMLET,

= ZORT, oI A X MY BERANICE—TH 202 /52 eBNTEET, & 2, '"POLYGON((0 0,1
1,1 0,0 0))’ \¥’POLYGON((0 0,1 1,1 0,0 0))’ kAL 2%&R2 Z A TEET (ZAUIFRL LD £9),
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R, THHOHEEFEZ 7Y TS B TEET, SQL A~V R34 UnbIF A MY ARy 7 ADIEER
15 & 213, BHRINSSIFANRFZ D A X P VIEBRLRTUIE OBV EREELT IV, 223, RO
X2k ET, 2720 312 BREDOLEMBIRATS T, TITOT—XIZERLTVET,

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

ko2 1V13”"ROADS GEOM” TS, ZOHEEEMTHLHE—DLa—F2ERLET,

5_‘_
EHEARY IV TERLLHZERT 20502 F 2y 7T 2ITERDEICLET,

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

— R ZEE 7 T VIE T I L —AR—ZR I DI ZYTL &S, TR, TBRTEIEDDTFT—XDlEDH 3 [~
w7 —Ah) PHEBTA2DIC, TR T I5IFRT v RDEIRIFATV I 7 M7 IfEbRE
T,

"&&” HETRFES v x, R T 4 —F ¥ —% BOX3D 7 GEOMETRY 2MCIEET A I LB TEEF, 72751,
GEOMETRY Z18ET B2 2. ZROANYT VT 4 VI Ry 7 ARBIH b E 3,

RIRTZITVDESIZ, 7L—ALIZBOX3D 7Y =7 M2V E T,

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

IR —FOEERIEET S22 SRID 312 #fHioTWA Z L IZHERELTTFX W,

4.8.2 A N=ZES

pgsql2shp 77— 7NN X 2R3, T—EAXR—-RWCEEEHRL T, 77NV (H2VEI7 TV Lo TERINLD
D) BT 2—T T 7 ANIEERT D TY, EANZIIRDED T,

pgsql2shp [<options>] <database> [<schema>.]<table>
pgsql2shp [<options>] <database> <query>

A9 RIA T T a VIFRDOED T,

f< 77405 > FFED7 7 A VKNI 2EEZZAET,
-h < KA b > BT —EZR—ZADKRA 4,

-p < K—b > BT —ZRXR=ADKR—k,

P < RRAY—F > T = ZR-RZHERHT 272DDRRAT — K,
-u < 2—¥H > F—EIRN-RZHEHT B0 -5,

G TFRAMNIATL > EHOIFIX N VI T L E2ROT—TVDHED, =2 =77 7 A VOHINMHERHT S
FFRAXMNUAT L,

b NAFUH =Y NERENET, ThUd BEAREEE LETS T-TADIEDF X P VRS T F A P A
DF ¥ A M2 TVWARWESICIE. BIELER A,

-r Raw E—F, gid 74 =LV FZ%EE LD, #7822 RX 75— LTEIWITER A,

-m 77 W% E 10 XFHRICHEIDSETLEY., 774 VOHHE, —DOOZEHTRY oA, ALk
KEAPEN DD Y RLDITH 574D £3, VERYLONGSYMBOL SHORTONE ANOTHERVERY-
LONGSYMBOL SHORTER %t 7 b %3,
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4.9 ZEMIVTYIR

AVF v 7 RAEoTERF—&ty FOLEMTFT—EZR—ADFHMARBEE D FF, A v F v 7 ML TIE, #
MOMBEEITOBRIZ, 7T—EZAR—ZADETDLA—RIIWTE3S—F7 Vv VRAF vy URRELREDEST, /1 V7
w7 AL 5T, La— FERO-DICELABE T 2ME2HET 20T, RBEELA EL T,

—RINC BT — 2B A YTy P AFIETHD BARIZ, ZHF—ZTREIPEVEHATEDD A, 1 X
TCT —RDIAE 7 2V LG L TWRWEZD TS, DAXMVDES R 2 el LoRezEfioTr —&
Tk, 2 TCOXLOHHEIFETZ 24 V7T v 7 AFENKRD LN F T, PostgreSQL DZEf 7 — X LHIZEET 5
FERAED—2I1Z, ZRILT— X TLEFLEET S GiST. BRIN, SP-GiST DDA > F v 7 A FiE % {724t
LTW3ZET3,

* GiST (Generalized Search Tree) { V7T v 27 RiE, 7—&% [—HZH32bD] F—NFv TS558
D) TNECHZ DD T 5 HDT, GIS 7— X E GO WEFH T/ 2 ¥ 3, PostGIS & GiST 4 > 7
v 7 AT — X% RKRA VT v 7 AFEDR— 22 TWE T, GIST i3Hxd — &b, ZHWNRA > F
v 7 AFET, IEBICBFLZWEDLEFREZIEEL TV E T,

* BRIN (Block Range Index) 1 > 7 v 7 R, ZZM#FHZEH T2 e TEFEL £ 7, HRRIZHPHDO R F* ¥
VEBLTITObNE T, BRIN E—H O (RN — b, BEHBPIZIZEVWIELEN) OF — X720
WHEYITT, Ll 4 Y7 v 7 RAERKENXIEFTICE LS, 4 T v 7 294 ZEIEFITNE L h 5,

» SP-GiST (Space-Partitioned Generalized Search Tree) X 4 77K, kd K, EHKRK (F 54 R) 0k >
BRI AR T 2 — IR A ¥ T v 7 AFETT,

A Ty ZRARI AR N VDANG T 4 IRy PR ERALE T, ZRZ VA4 V7 vy 7 23017
ANRE LU THEHALT, Z22VEFIC—HRT20BEHEOH LX) ERLIRDET, IFLAYDER YT
W, ZERLRGERIBUE [ > TRIED RIS 2 T A VT BRI A NZBRBETY, ZHEBEESREF 72272V D
MBI O WVWTIE Section 5.2%2 Z& T XU,

% 7=. PostGIS Workshop section on spatial indexes ¥ PostgreSQL manual® Z& T X\,

4.9.1 GiISTAYTYvIR

GiST ¥ NAAMEAK (Generalized Search Tree)] OEKT, ZRILT —Z DA VT v 7 AD—Ab 7R
T3, PostGIS X GiST ETHEELTWE RARA YTy 7 A2 T —2DA VT v 7 ZMEHLTVWET,
GiST i d —fiicfibh, ZHNRA 7y 7 AFET, 72 VEEREIEFICEL LE T, fio GiST 05k
. BED BARA VT v 7 RAEDRCETORBEO NN 7 — &S B, A7 b7 — &%) O
MEBHRE Z A EXB 27010 E T, sFMlEHRICOWTIZPostgreSQL manual ZE& L 72X W,

GIS 77— X T — NP ETATEMZ 726, ZEEMBORENR DDA Ty 7 ABMRLEZLZEZTLED (2
NWIEBMRBRTRWIGETT, BUETLEGBEEDA Ty 7 2AZ2EBE7 4 — L FIZEBIMLUET).

GiSTA YTy IZABIAA MY I T LIZEMNTZ2DDOIIROED TI,

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

FOXTEERZ2RTA VT V7 AZHBELE T, n RtA V7T v 7 A%Z I F X P VAT S I2IE, ROXXTA >~
Ty I ABERTEET,

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

ZBA Ty 7 ZADOMEIX, FHEREZEF I TITORE T, £/ ORI, 7— I NAANDEZAAT 7E R
N7y 2Z3NET, TDH, KEZ AT ALATIE X DEVY CONCURRENTLY Z#EIRT2hdHNEHA, X
DEHITLET,

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

4T v 7 AREFRKIT, K4 PostgreSQL 27 — 7LV OHGHEREED XE 2 b 3, 72V 77 VDR
b E3,

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



https://postgis.net/workshops/postgis-intro/indexing.html
https://www.postgresql.org/docs/current/indexes.html
https://www.postgresql.org/docs/current/gist.html
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4.9.2 BRIN1TYFv9 R

BRIN !%”Block Range Index” ®Ol& T3, PostgreSQL 9.5 TEAXNZFHA > F v 7 AFIETT, BRIN &
AAHA Ty ZAFETH D, La— FHREZTMBEMFCERT 2 2 L 2R T2 “HFHOF = v 7 BRBET
HEZZEEERLTVWET (RTOXEMA YTy 7 ATERAET). FEIHNA 7y 7 ZMEH. IFEIT/NI A

VT AP A XT, AEHNLHAAAINREREET, FHNE, FFECREVWT =7 1D 7 — 7 VADYFAL
BEBBRLDHZH T LA Ty 7 AR 8 IINNT 20T, 2EMA > 7 v 7 2ZA T, BRIN 3k
AIREFEOBEME T — 2 G B BYF) THEER EXE2 22 TEET, dHMERIC O W TIXPostgreSQL
manual® Z& { 72X W0,

EEF— UM, OO0 TIT2B22. T—XDOEMBROEET FI2A Ty 7 ABKRELEE S Z LI
“HET, GISTA VT v ZRE, VA XADRF—ZR—XATHZ % RAM BAEBZBAT. /VFvZ7ADA ML —
YA RIZRBBDD, EXAARDA VTV RAEHARA MNTORMBVDH 225, IEFITE VT 4=V A%
%ﬁbi?o%ofam% WiE. FERICKRER T — 7B WTIE, BRIN 4 >V F o 7 22REBEICEZ 222 h
TEE9d,

BRIN £ > F v 7 2, #ERT37—7170y 708G (Tny JHELEVWET) DETOIF A MY Z2HT
N TR Y TRy VAZEALE S, 4 YTy 7 XA2HLEMOEDEZIFTT 2K, MuEbEHiEe A
VEAEZ TR 7ay JHIFERDOIFS-DICAF Yy LET, TR T XBYEANCELILTWT, Tay
THBDANY T 4 VTR FADF—=NT v 775)?/]\1%5 (AN B ICHIRY T H 2) HEICR > TR
R TT, FBRA VT v 7 RFIEFITNZI VT4 XTTH, @, tAAARERIL, BT —&2icBIr% GIiST 4
VT RAEDELI LD ET,

BRIN 4 7 v 7 2O, X GISTA VT v 7 AT, CPU EHZIEFICHES LET, BRIN 4 T v
A GISTA YTy Z72EDdH, ALTF—XIHLT 10 5 HRET 2008 EETT, BRIN 4 > F v 7 Rk
T T7 0y VOHEFITLIZ—DODANY YT 4 VTR ZJ AU LRWD T, GIST A V7 v 7 AL HART,
F 4 AT AR—ZA% 1000 G177 TE 7,

LYPHNTENTZ 70y JBEFEIRTEZ T, COMTFEHOLT L., A Ty 7 2F3KEL D T30, ERA
Lo FIci B EEELSH D 5,

BRIN 28RN T2I1I2E, 7—TINT—RET7ny JHFDOA —NT v TORER/INCT 5 &5 BYHENA—X
—THRNLET, T—ZPELCETNCH OEBEZ SN TV ARDHEINERTA (28 213, BRCZER A4 — X —TCili 0%
ZALNTWET—Rty FRMEOTF—EAR—ZAhb5n— FT358), £ TRWEEICIE, —DODFEMF—I1ck3
F— R DU AREZ TEHTEES, —D2OHEL LT, PFARX FIMETHERBZHLWT—ILEERT R
TY (RED PostGIS D NN— a Y THIRNZ LU FHHERA — X =D TV ET),

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

H LI, T, IAnvark (—RNR) ATy 7AW, ZOA VT v T RATIZIARY VI RITD
ZEW Lo THYNCHAREZ A Z B TEXET,

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

BRIN 4 T 7 R%ESAX NI B Z 2IGEMT 720D IFRD@ED TI,
CREATE INDEX [indexname] ON [tablename] USING BRIN ( [geome col] );

FOXT2RITA VT 7 RAEBMHERLET, 3RCA VT Y Z7RAEEILFRT R, ZOXEHFVE T,

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

T, A KUHBE T 7 T A2 M 4 TotA T v 7 A5 2 b TEET,

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



https://www.postgresql.org/docs/current/brin.html
https://www.postgresql.org/docs/current/brin.html

PostGIS 3.4.0betal ~==7 b 56 / 896

Fitoa<wy FTid, o7y Z28IZF 740 b0 128 AL TWET, £t THilo 70y Z78EIETE
FT2IE. ZOXE/HNET,

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

72, BRIN £ VT v 723, ZEDITT—2ODA VT v 7 AEEENTZ 2 2 NICEDTEVWT AW, 77—
TINESIRKITTDIF X MY ZIENT35EICE. A YTy 7 ADOMRBEL LD Fd, ZORRREZ AT 3
Wk, BIIL7Z2OF X P Y ORITTBOBRIME L 72 2 THE T 7 7 A% E R L £ 3,

(427574 Mb%Ek BRIN 4 ¥ 7y 7 ZCHELTWE T, BRIN A Y Fv 2 R% (947574 H5 4
ICHESRT 27D DUIRDED T,

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

LTI E R P AE EOMIBIZEM A TS =2 7 D 2 RITA VT v A EMELET,

BEDOY 221 TEfENE] P22 TEZTVWET, 2T &, ~, @ DEE T2 2 ZorTlEbis Z b
FEKLET (AKX NI ESAT ST D), &S&&HETIE 3 XTI AX MUV THZE T, LIES <X KNN
MBS L 2 A

BRIN e fhid4 > 7y 7 2 DEEIZEWNZ, T—EXN—ZADA VT v 7 ZZHINRTF LAV TS, 7—7
NDZEMT — X2 ZET B, BUCA Ty 7 ZDORBIEMLTWES, ZO%DA VT v 7 AFRDHER
DR e IR T LET, 1> 7 v 27 A& VACUUM »ZE[#BI% brin_summarize new values(regclass)
ZETTEILTHEHTEES, ZD%D, BRIN FatAAAHEHD, HEAADIZLAERELRVWIRT—X
TOFATIIRD BN D Z FF, FFHERICOVTIE, manualz ZE T W,

7[5 — &2 BRIN Z{#H L THEEHT 5 12i:

o A YTy 7 AMERNIIFFEITEL . 4 VT v 7 XY A4 XIIEFIT/HhEI VTS,
e AVT v I ADZ T YFNZ GIST & WiBVWTITH, +HHFATEET,

o T—INT—=REEMIBFTUNEZZ2LENDD £3,

FHTA VT v 7 ADRF 2T 2RERH D 5,

ERBT—=TNTHo>T, =T TRV ODEL (KA 2 MRY), DOFNPHEICIEEELRVE SR
HDIT, MOBBLTVET,

HBHZH DT -2 v a— 2 Re 7 ) TO/EMR. X DMRINTT,

L]

4.9.3 SP-GiISTAYTYIR

SP-GiST &, =& I Niz—MREHERAR) 2R LET, UK, kK RITAR, BEBK (74 K) O &5 BROEIRR
RIZHIET B4 T v 7 AOMHRIER TS, 207 —XEO— KRR, MBRZEMZREL THET 5
e TIA, FEIFFELVYA X THZMEEIH D FH¥ A, SP-GIST I, GIS 4 7 v 7 AL TR, EifEKR
DIL—T 4 7R, IP V=T 4 V7, HALFIRBEL Vo Te, BABREEO T — X EHRET 2R E O LIl
bixd, FEMEHRICOWTIZPostgreSQL manualz Z& F X\,

GISTA YTy Z7REMHALTWVWADT, BRI T2 VEBINY YT 4 TRy ZARRET B L0 Ek
T. SP-GiST £ > F v 7 RIIFRA[WTF, SP-GISTA >vF v 7 XlF., GiSTA VFv 720K EZ3zZen
TE%73,

— GIS F—&X T — AP TIT2BAIR . FT—XOLEMBFERDOHEEN L2 SP-GIST A > Fy 7 XA %5 ¢ B
WBHINERA, (AR IV AT LI SP-GIST A v F v 7 AZET 370D IIRD@ED TT,

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

FOXTIE 2RITCA VT ZRAEBRBELE T, IDAXMIEIOD 3 RITA VT v 7 RiE. RO L SI12, 3 XooEE
T ARMEHALUTERLE T,



https://www.postgresql.org/docs/current/brin-intro.html#BRIN-OPERATION
https://www.postgresql.org/docs/current/spgist.html
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CREATE INDEX [indexname] ON [tablename] USING SPGIST ([geometryfield] <«
spgist geometry ops 3d);

B4 Ty 7 2D, FTREEZEPXIRTITbNE T, £/ ORI, 7—INMANDEXRAAT 7L
Moy Z7XNFET, 20D, AHFS AT ATIE, L DiEW CONCURRENTLY #EIRT 303 HNEH A KX
DEITLET,

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

£ > F v 7 AMERKIZ, K4 PostgreSQL 127 — 7L DFEHEREED X B2 b T, 72V 50Dk
Hhicfibh z 3,

VACUUM ANALYZE [table name] [(column _name)];

SP-GiST 4 T v Z RFRDEA T2 EL 7 ) ODFTHEERZR X5 E T,

e 2/ILA VT v 7 AIZOWVWTIE <<, &<, &>, >>, <<|, &<|, |&>, |>>, &&, @>, <@, ~= T,
e 3RITLA VT v ZAIZOWTIE &/&, ~==, @>>, and <<@ »

BIRFRClLE KNN £RRICHISL TV ER A,

4.9.4 A1FY I REROFa1—=>7

BE, ATy RS RWI BT =R 77 2A0EERZE ELET, 004 VT v 7 A2BETUI,
PostgreSQL 7 =V 75 v FIZHEWIZZ =) @ﬁbx%ﬁié*’d‘éﬁ_&bkﬁﬁ’\%7512\9ﬁl%?ﬁﬁbiﬁ‘o L
L. 79V FBBEDA Ty 7 ARERET, B0 —7r VI vy LAX v Y BEWERIT 588D D £3,

A Ty P ADBMEONTWRVOR o 75EIRE, PLOITA2 28D £75,

e X VT DEEE 7 ) OMEFRT, RERDDEFHETEE T, o’z JOIN RENELNTZT — 7L
BolT—I71TlE, FHLARWT -7 L a— FREPEREITONZ B2 FT, 72 TS5 0%15
2121327 =) o%eHEIC EXPLAIN 23 TEITLE 5,

o T—7INHNOHEOEE YL ST 2MEMEREZINET 2 2 HI, 2TV TI U FICA VT v 7 ZEHITHh D
ZEEPREDDHD, Y RWEHRZE52 2 X951CL %3, VACUUM ANALYZE 3l A 255 L £,

T = AR — 2T 272 vacuum IZFEICFETT ERETT, £< D PostgreSQL 7 —XR—RAT—Y =
¥ ME, BEEED cron ¥ a 7y LTEHNIC VACUUM 2 ETLE 5,

* VACUUM 2RI 727 WigE 1213, SET ENABLE_SEQSCAN TO OFF; a~ > FE@H LT, —RNIiC
TIUFIA Ty 7 AEROFEHEZRGTE N TEET, TOHET, 70 FBA Ty 7 AEH%EZS
L2V T Vv EERTERIPEIDEHERTEE T, Z0av Y RIET ANy ZWCOAFEHL TL ZX W0,
—RINICEZIR, TV F B ATy 7 ARFEHT XA IV 7RI HloT0WET, 272 ) 2FEITLS SET
ENABLE_SEQSCAN TO ON; 2%fTL T, i/ =) TIHEERIFICT 2 22 25N VT 2 X0,

 SET ENABLE_SEQSCAN TO OFF; T7Z7 =V #E M L3 358121, PostgreSQL O N— K7 = 7B
i@%:—x#ﬁbﬂfhﬁh@#%ﬂﬂiﬁ& T FMY— &yvaﬂ4y?y71@:zbﬁ
Mo TWAHEEICIE, postgresql.conf NiZH % RANDOM PAGE COST OfE%ZZHE L TAT FX W, SET
RANDOM_PAGE_COST TO 1.1; £ L ¥3., RANDOM PAGE COST ®F 7 # /L MEIZ 4.0 T3, 1.1 (SSD
DIE) 20 2.0 (BHERKT 4 27 OHBE) 2R LTATFXW, HENILCTBIEY. 75V FBA4 Ty
JARAF» LRI RDET,

* SET ENABLE_SEQSCAN TO OFF; 7°7 £V O ICK 57803 6, 7 TV % PostgreSQL 77 > F 5%
RRE(LTERW SQL KA Db HNEEA, TV FHAUHTEL L5172 ) 2lHabTE b LA
FHA, BIZIE. 454~ SELECT Z2HKDRIMWEDEDRDH 5 &, MRNET 5V 2ELRNWIERH D,
LATERAL JOIN %2ff5 K5 ICHEMI 2 e N TEET,

PG ERI2 O W T PostgreSQL ¥ = 2 7LDV & b EFHE 2 2B F X W,



https://www.postgresql.jp/document/current/html/runtime-config-query.html
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Chapter 5

ZEI TV

BT —RZR—=ZADLY VT — Vi, BERLTRAT by 7 GIS OERNER 7T ) BT —XN—ANTHE
T35 22T, PostGIS Z{# 5121, EHRIRERZEMBEEI M2 Z2H D, /7 VNTE S5 202%H - T,
YA > Fy 7 A THRERER EXEZ e RDLNE T,

5.1 ZERIEFRDRE

ZERIBRIE. ZoDIF X FVIZOWT, — AN I —HIIED LSRRI > TWEhERTHDTT,
VFXFVDZ I VIIBITBEANLERET T,

5.1.1 Dimensionally Extended 9-Intersection Model

OpenGIS Simple Features Implementation Specification for SQLIZ Xk 2 ¥ oD I A X MY DB DR
K77 Fa—F1F, Zo0IF X MY ONWER R SO Af v 2 sy avoltiRe, T4 2w r s a 47
Hlyg OBERIZH DL 2 VA X MY OBBROEETT .

RESIRRITIE, 2 ZOTEMICHDAENIF X PV DOHIZH B KA ¥ M, RISRT =208 EITHHES
nEs,

iyt
DA X PYDOERIZ, —RKITEWI A X Y TE, POINT T, RTH 0 I8k b, BRIZEELSTT,
LINESTRING OHEFIZ =D DU A T3, POLYGON OiEFIZ. AR NBROBE TS,

&R (Interior)
PEAXPYDOHEIZ, PAXMNYOEBRMUANADRA Y P T, POINT Tld. NEIEARA >~ FEETT,
LINESTRING OIS DB DR A >~ b DESTT, POLYGON DHNERIZ. RV IV HNEDOHE T,

i (Exterior)

DAXPYONENIT A X MU DBHAAEN-EHOERD T, S0z s, JAX MY DOANTICH SR
WKHRVWEDOETTY, ZHUE 2 OO L TWARWHEICKR D 5,

Dimensionally Extended 9-Intersection Model (DE-9IM) &, 2D Y F X b V) OZEFEFKRE LODKED
RILEIBET ATl LE 3, REXKITIE 3Xx3 ORAGHITIERICKRR T e N TEE T,

DAA MY g XY B ER, BEF SR I(g). B(g)\ E(g) t KL L £5, £7.dim(s) i¥s D%&% {0,1,2,F}
DETRIT E T,

e 0=> 51



http://www.opengeospatial.org/standards/sfs
http://en.wikipedia.org/wiki/DE-9IM
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e 1=>#%
e 2=>T0

. F=> %8

COXRGLEEMS &, ZDDTAX MY a & b DEAETHNIROEY T,

P (Interior)

Ei% (Boundary)

8 (Exterior)

P (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(b) )

R (Exterior)

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

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

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

ZODF—NTy FFTBZRYITNCOVWTHFILT A, XD X DITHED 5,
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PIiF (Interior)

K% (Boundary)

¥ (Exterior)

P (Interior)

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

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

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

Bi%t (Boundary)

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

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

o

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

A (Exterior)

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

"ﬂ\

N,

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

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

EPSEIC, ErS TNICHAE T, RETHOXTFHNIEKRIZ'212101212° T,

SRR D W TR CB T X0,

* OpenGIS Simple Features Implementation Specification for SQL (1.1 ki, 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 #Apifd S ZRIEAFR

HE O ZEHBEFRE B EICIRETE 2 X 512, PGC SFS 34 = HMBEMRAFOREEZERL TVET,
PostGIS TIZST Contains.ST Crosses.ST Disjoint.ST Equals.ST Intersects.ST Overlaps.ST Touches.



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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ST Within2#t X TWE 3, IFEHED ZEMBEfRAREEST Covers, ST CoveredBy. ST ContainsProperly®
EREINTVET,

22 REEI3EE SQL @ WHERE #i%e JOIN HiNTRICHHINE T, ARt Z22RREX. 4 v TF vy 7 AHE
Mz S HEIWICZEEA Ty ZRAZMEIDT, N UTF 4 TRy ZJRAEET && BHEHIDLBEED D THA. HlZ
WBRDOX ST ET,

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

FEHR KNI DWW TIZPostGIS Workshop® 28 F & W,

5.1.3 —ARRIAZERIBER

HHiS & Z2RBRDRD 2 M 7 4 VRN G Z DDA T2 5ERHD £,

Bz, By N —22RETIBT— XLy b EBEITAET, HTRIBTRET 2L TOHEKDU
PEAILZTNUER SNV FET (VR AL —NLDORKIED-D5HD ZFT), TDHEA.

ST CrossesTld, MTRETZHELD true ZIRIRWVWDT, DERZEMT7 4 L RITHED H A,

2 ATy TEREERLET, £, ZBEICA Y ZEZ FLTOWRRBHRO “ArikEHL

(ST Intersects), FERiZA > &t F L TW3HE73 %5 H (ST Intersection) LE 3, XN\ T, 4 ¥ Xt&2

PLTWBEHDST GeometryTypess LINESTRING' 2 5 » R L ¥ 3 (IMULTI]POINT,

[MULTI]JLINESTRING % GEOMETRYCOLLECTION ZiR$35EIC@EYNCLIE L £9),

S, KD EMTEDENRENEE L WVWTT,



https://postgis.net/workshops/postgis-intro/spatial_relationships.html
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ZOHDHITIE, MoEFRE 4 XL b L, 2OBIRBRIZER > TV ARG ROTET, S0z 3
YL RIEGSEICE ENADERIEETNT. WOBFHRE 4 X7 b LT, RGOS HESZICHAN
FRFERCHIGERBLET, ERBEEZHHT2 RO 2 E RO TEXT,

* ST Contains(lake, wharf) = TRUE
* 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

ES ETHROTT AT T A,

ZOEMII5EE DE-9IM RAETHIDFHETHiZT Z e A TE %3, PostGIS &, T %475 ST Relatefl# %
RELTVWEST, XOLSITLET,

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

1010F0212

FrEDZERBAGRE 7 2 M 25123, REGHIRZ =V EHVES, ZE, B R {T,*} TIHRE W4T
KRB TT,

e T=>AU&EI72a ORI ETIEHBEVWEWVWSIEKRTYT, I2bb {0,1,2} DWIFILTT,
o X => i THRELV

RAATHN AN — v o T, KE D ZZMEBIR DA & D HERGETARETY, RETHAX—DT R+
\ZST Relate¥ ST RelateMatchZffid Z e B TEE T, LT —2HDHITIE, Z2DF7 4 074 YN
TA Y RET M FTEREITHNRE = TRk, 72 D) £ 5,
-- 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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ZOHODHITT, —AKDITA VRO RY TCREE RV T AT ITDH B 5EDRLETHI AR — >
13’102101FF2’ 72 h £5,

-- 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 ZEEATYIRERES

ZERFMFZHMAT 2272 Z2HET 2, KEOMRZ/E 212, EHEA 7 v 7 ABFET 525512 (Sec-
tion 4.9Z2M) T ZMFIMHEMT 2 I EBEETT, ZD7DHITIE, WHERE Hi% ON f#iT, ZEMEE 1 7134
> 7y 7 ZCBEEBE ER L7272 D X8 Ao

ZEREEFICE. N VT4 Y PRy 7 AEAET (&b L b2 DIZ&& TS, Section 7.10.1Z8). BX
WE7 LY CHEHINZEREET (RdD X f#HbN2DiE<->TF, Section 7.10.22R) EaEh 3,

ATy 7 2B, BEINICANY V74 YRy 7 AFEBE T2 RBREMICEBMUES, 4 V7 v 7 2%
JERBEBUI BB RIRFE R B A F T, EMBEfRAREEICIZ. ST Contains, ST ContainsProperly, ST CoveredBy,

ST Covers, ST Crosses, ST Intersects, ST Overlaps, ST Touches, ST Within, ST Within, ST 3DIntersects?:
»H b, FEEERFEICIEST DWithin, ST DFullyWithin, ST 3DDFullyWithin, ST 3DDWithin 3% b %3

ST Distance &\ o 7zB¥E, HEDORELD/-DIZEA T v 7 ARMEHL A, FIZIE ROZ7TVIEE, K
BT —TNTIRIFHITEL 2D %5,
SELECT geom

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

ZDZ7xVix geom table 7—7/LA®D, (100000, 200000) DK A > b2 5 100 HAAIZH 5 ETDI I X
FUEREIRLES, 7—7LHNDOELDRA Y M EIEELLRAL ¥ P e OFEREZFTEL TV 729, JEFICEL R
DET, I4HbHDH, 1 [EIO ST Distance() DFET, 7—7NLDETDITICOWVWTEHET S Z IR D 5,

A>Ty 7 ZNEBST DWithinZfH 3 % &, WWHTHEZEENCEO TN TEE T, RDXIICLET,

SELECT geom
FROM geom table
WHERE ST DWithin( geom, 'SRID=312;POINT(100000 2000600)', 160 )

D7V, FUEIAX MY EFIRLUE I, XOMBEWRGELZID £3, ST DWithin() AHHT & HE
FEIZVIFRANIDNG YT 4 VTR P RABRIRLUIZRYy ZATHES Z2Iick->TRIAEE 72 D £3, geom
BWCZEMA Ty P ARFEET B, 7)) 77 FIEHEE ORI RITRERB S T 72014 VT v 7 A%
X2 Z@MLET, AT v I RCE>T, XU YT 4 VT Ry VAR INT-EFH L A —NT v TS
FTEIAX PN EMRRBELT, 207D, KDL FTI3HHNICHE20DIHANLNIAX NI ZHMETSE L
MTEET, ZOBT, BRESHNDOLIA—FE2EDINE I 02ilRT 270 0EBOEMHE M TbAE T,

FEAIIEHR & 6112 DWW TIZPostGIS WorkshopZ & F X W,

5.3 Zf SQL Ofl

AHIOHFITIE, MOBEH DT — 7N R T DOHXITFER T — 7L e 2wk d, bc_roads 7— 7L DEFR
WERDED TE,

Column | Type | Description
.......... dbooooocoooooooooooooodbscocoonoocoocoonoooo o
gid | integer | Unique ID

name | character varying | Road Name

geom | geometry | Location Geometry (Linestring)



https://postgis.net/workshops/postgis-intro/indexing.html
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bc_municipality 7— 7V DERIIRXDED TT,

Column | Type | Description
_________ dbocccococococococoococococoodbcccocooococoocooooooo
gid | integer | Unique ID

code | integer | Unique ID

name character varying | City / Town Name

I I
geom | geometry | Location Geometry (Polygon)

1. EROMIERIE km RELTWL BIZKDETL & S?

ZOMEIZ. RD X572 THHHIL SQL THERAZRL I LHTEET,
SELECT sum(ST_Length(geom))/1000 AS km roads FROM bc_ roads;

km_roads

70842.1243039643

2. VAT a—THDOKRKEZIE ha REETWL BIZKREZTLED?

Z D7 ) Tld, BMSM (municipality name, HiGHE$) 12 (RV I VHED) ZZEEHEZMH L TOE S,

SELECT

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

hectares

32657.9103824927

3. BNTHRDRELHEMEE 22 HIREKIZEZTL:D?

o7 )T, EFMNTOMEIZZEEHIBEEz# > Tk T, ZOMEICH L TEERDOTERDD £ 7

23, BRI TTRERDED T,

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

name | hectares
_______________ oo ocooosocooooooo
TUMBLER RIDGE | 155020.02556131

CDZ7TVDEZEHTZHICE. 2B TORVIVOHBERDZLENDHZ ZLICHERELTIEWL, 20
IV HEZLETTBEE. R LOEDIZT—I NI area I 7 L EBIML T, JloA4 > F v 7 2%58H
TEHIENTER LT 2D, BERDDHS Z 2T, MEEEREICOWTREIEICI RN 2, PostgreSQL
D"LIMIT” a~ > FEHWS Z 2T, max() D& 5 2EHNEKE#HEHDIIC, BEICHRD KEWELZENEK

ZF5 LN TEET,
4. FHBEMNICE N 5EBORIERITNHTL X S?

CHE. ZOoDT =TI T —RERBAAT WEELT) WBROT ERHESE) offltd, LiL, &&
D&M LTH@F—D L TERTAL VWIS EREDY L —> a3 v D) THRLZEMA V&S 7 a 5 (

I—/é\ﬁj ) %'fEOVCL\ij_o

SELECT
m.name,
sum(ST_Length(r.geom))/1000 as roads km
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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

____________________________ dbooococoocooooocoonoooa

SURREY | 1539.47553551242

VANCOUVER | 1450.33093486576

LANGLEY DISTRICT | 833.793392535662

BURNABY | 773.769091404338
|

PRINCE GEORGE 694.37554369147

D7 VIE, T ILHNOETOERDOEHZHR&HER (ZOFTOFETITHH 250Km OETT) ITF L
HHENBDT, DLKERL2D ET, Eh/PhXVnF =14 BEOERTHTOL a—F) 0o85a. g
FbotBIRDZFET,

5. 7V AP a—YTHHNDODETOER»SRET—TVEED £3,

X TH—NL A OFITT, 2% b, ZoDFT— 7V EEIFL T, ZERNICY] D BSOS L5558 0 572 28T
LWr—7 2N LEST, FTRULE TEBEE EEW., SO VIEERBRICH LW A X MY BARL
T3, EREINTZA ANV AR —RDOD o 2LEBEEE AT WRD DT, X DL EEIER T,

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. 7 FUTIMD X5 Z5ED | OREIE km KL TV BIZKRDETLED?

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. REFOHBRRYV I VDS BRHRKEVNDFENTLED?

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

tEgEm LICRET B 50E

6.1 KILIHAAMIZFONEGET—TI

6.1.1 FRIEDEREA

B ® PostgreSQL (9.6 Z &%) TWE, TOAST 77— 7SI 72V F 7T 4 <A FOPFXITEHELAZT,
TOAST 7—=70iF, (ROWTFAM, A X=Y, ZROERAZFOEEGI A X M) Vo) BEDT -2 R=Y
WHEHE LWL, (FT—2Y A4 X W0WHERETIE) EXREEZND 27200 HERTE] O—FT3, 7HIERIE the
PostgreSQL Documentation for TOAST% Z& 72 &\,

(BfFBETETOIZ—a vy OEOBREZEL T —TITNLDEIR) RERIIAXPINDED 2, (THESIELKL
WT— 7N EROESICREE, COMEIHTEETT, 7—7VEEKIINZIVDTT, £< D TOAST AR
—2FFNET, fle LT, T—7VEEKEAR 80 {T7T 3 F—&XR—=I LD TH TOAST 57— 71T
8225 R—I B> LT,

ZIT, IAXPMVHERTOD && 2o T, BEALI Y FLRVESBANY Y XV Ry J22MRT L7 2 %
HLTAET, Z7ZUATT 4 2 AFRIET =T ME 3 R=Y BOTL2RVEICRAET, 77 134 Fi,
NEBRT=TNVEIEET 25054 7 v 7 2A%[H5 IDBRVEAMB D X9, LT, GISTA YT v 72
ST 2 DT, BHAZS, ZORMBDIFIELWVWTY, LAL, ZOHAE && HEFARTOI A X b
VEF 4 ZIDPERPHLTAY Y F 4 Y 7Ry 72 KL R THUE R S5R AR D, ®@RIT, 2 TD TOAST =
— VL IO TRENHD £,

COMBEICE LY S0 % /%121, PostgreSQL O”EXPLAIN ANALYZE” a~ > FEFWE ¥, FMIEHR
L EMERICOWTIX, PostgreSQL MEREX — 1) > 2"V 2 b D A L v Fhttp://archives.postgresql.org/pgsql-
performance/2005-02/msg00030.php% Z& T X\,

% 72, PostGIS DO#i L\ 2 L v Fhttps://lists.osgeo.org/pipermail/postgis-devel/2017-June/026209.html 3
TR X,

6.1.2 K2NE

PostgreSQL 23 2 =7 1 TlX, TOAST 2Ei#iL 7227V REED D EEA 2 T, ZOMEERRRL IS5 LT
WET, DL ZAE. ZODBANBRD D £T,

—OF. ZZV TSI FIA Ty 7 ADMHERHEREIT 52T, 72V 2 FITT 5H1IC”SET enable_segscan
TO off;” #H— NICEBLE T, ZHEEANCIZ ) 75 0 F I L TRBERR D IHICEE T2 Z & Zilkl) 3
EOMHLET, 204D GISTA Ty 7 RAZ@EMS K51V ET, LirL., 2077 73HHT 570
RELZRFNUIR ST, OFr —RCBVTE I ) TV F I RED D2 X ¥ 221k 5D T, "SET
enable segscan TO on;” %7 TV ORITEFETRNEZTT,

b= HIEETAI 27TV I3V FREZIREICRELTSIETY, ZhF. XX YKy 7R
D MFyyvra) BIT28BMA T 2E2ERL. COFTLET v FIEEEIIRTEIETERTZII LD TEZ
T, TITOPITRERRDESITIED FT,



http://www.postgresql.org/docs/current/static/storage-toast.html
http://www.postgresql.org/docs/current/static/storage-toast.html
http://archives.postgresql.org/pgsql-performance/2005-02/msg00030.php
http://archives.postgresql.org/pgsql-performance/2005-02/msg00030.php
https://lists.osgeo.org/pipermail/postgis-devel/2017-June/026209.html
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SELECT AddGeometryColumn('myschema', 'mytable', 'bbox', '4326"', 'GEOMETRY','2");
UPDATE mytable SET bbox = ST Envelope(ST Force2D(geom));

ZLT, RO X512, && #HET% geom column IZXf L TfToTW=d D% bbox KEHEL 5,

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

b H A A, mytable DITEEEF7213EM L5, bbox % TFAI $2X51ICLRTNERD FHA, DT
ZDLHEEZNISTTT, dLE. 77V 75— ay%2ZHL T bbox 715 2DBREHEET 20, 7—7 0
FHHRICWDO S UPDATE 7 ) 2FEITT 20 THIMNETEE T,

6.2 CHAXAMIALFT YOI RXT CLUSTER 2E179 3

HARADZEMBIELAE T, POELALDIZZYTUOEDODA VYT v ZRAERMS XIKRT—T1LDEDIC,
PostgreSQL /& CLUSTER a~ > FEREHELTVE T, Zoav Y NE, 2TOT—X1T%, 4 V7 v 7 AHHE
WHOBETYHENICHEET2DT, ZO0MWEEOHEEEAE T, =D& 4 VT v 7 ROHHEEDZDIZ,
T—=RT—=INDY—7BEDPEINCEDPTEZ TS, b=, W O2rD/NERAL VT v 7 AHERICES
TARGEWNE, T—RITDDMT BT —RR=I DL DL k3ZeT, E0ENLEFy vy 22RO 2T
J (ZDHIE, PostgreSQL ¥~ =271 ® CLUSTER a2~ Y FO FFX a X ¥ b EFHO IS AT SLATHS L
KU TTFEW),

L2 L. GIiST £ > 7 v 7 23 HHC NULL fE% 73 2 72 0BED L 25 PostGIS @ GiIST 4 T v 7 AD Y
FARY Y TETET, RDEIBILT—Avtb—I%15FT,

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 MRy —JWZHBED, 7—70"not null” FIRZBIMT 2 22T, ZOXRMICEDHZTHILTEET,
FlERL T,

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

bBEAA, DA X MU A T LATEBRC NULL EXBRERIGE. ZOMBIETEEEA, 251X HllRZEMT %
Wik Lo FiEREO R TNER 53, "ALTER TABLE blubb ADD CHECK (geometry is not null);” ® X 5 7%
CHECK #lfRIZffi 2 2 A,

6.3 XyuZE#[o)E

LEYE, 7T T 3 RIL. 4 RITDT —XEFHEDODIZ, HIZ OpenGIS #H#ld ST AsText() % 7=
ST AsBinary() B2 - T7 27 AL T2 XLV AX MV EHOXIEZ IS5 R I e EF T, NET
ST Force 2d() BIBZIFA TV Ao DICHAEL ETH, ZHUX, KRERIA X PUTIFEKRERL: =Ny NEFE
G522 DET, ZOF ="y FEE#T 5121, —EBEMESNLRTTEFD > THLE L, hDoIhzik
B b3 2 DDE U S HINEE Ao

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

AddGeometryColumn() 2o TI 4 X MU AT L EBMLIHE. X M)OXITICET 2HIBBH 2 Z &
WHEBLTLEE W, ZofilfRZER T 2121k, HIROHIFRHEICR D £3, geometry columns 7 — 7 /LA
DY M) EEHLT, TORTHIRZEERT 2 22 E5NRWVT IV,
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R&ERT—ITNLDEE, WHERE fii, BXUO 774V F—FLIMOBEYRIEAEIC L > TT— T LD—EHAD
UPDATE % #lfR X% C., UPDATE OZEITOMICEIZ”VACUUM;” ¥ 5173 5 Z & T, UPDATE % X h/NX Wi
WKRAEIT2DRBENRD Trd LALEEA, ZHCED, TYRIV T4 R ZAR=ZADFINTHPI L E T, 256
W2, RTCREDO YA X bV R2FOHA. "WHERE dimension(the geom)>2” 12 & - T UPDATE %R 3 % Z
ET. 2RLTEPNTVEIAX M) OHEZALZAFT Yy SEELIEDNTEET,
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Chapter 7

PostGIS U 7L > X

Z 2T I BIIE PostGIS 22— WA E e 55 L b B TY, Zoftic, —RVE—F2fEbLwn
PostGIS A 7Y =7 ML TRDONLS Y HR— FEBDH D £7,

Note
; PostGIS (&, BEED&HI{FITHEH S SQL-MM FLDOFHADYIDEZ #RIBLTWET, R LT,
Nt 5 5 RE>TOWTERL TV BERDZ < HiEtEzopgRy (ST) 7L 74 0 R%ZFES LSICHAEZESN
FLl7o URBIOBEIZEEBNTID, BEFHINIFMLEELAHZDHDICOVWTIE. COXEDO—ED
SALTUVWET (BR3F: FEHESERARIZ PostGIS 2.0 TIFEAMICANTVWET ). S5 DREMIKIEHET
HD. ROV ) —ZXTIFHRINETD T, * FOHBVWTLIEIL %,

7.1 PostGIS Geometry/Geography/Box F—#4% %!

7.1.1 box2d

box2d — 2 Koe A\ T4 v IRy 7 A%RFRFT A,

BL

box2d 1. VA X MV FREIAX MY aLrZ>arD, 2 XDEHVAATWE Ry 7 ZA%ZRET 5 7-012fb
NBZEMET—RATT, 72z, EBHEKST Extentlx box2d £ Y ARV AEBR LT,

xmin, ymin, xmax, ymax OfEix &R, Zhbid, X &Y 0#HHOR/MEL RAEEZRLTOVET,
box2d @7 F 2 FFEHIZ BOX(1 2,5 6) DLSITHD £T,

Fv X FDEE)

CDT—=INTRE, ZOT7—XRUTHASNLIIRNLEF v A HEF v X FO—HE2RET LT,

Fr AT I5E
box3d EEi]
geometry EEi]
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&R

Section 12.7

7.1.2 box3d

box3d — 3 RIGANV U T 4 VT Ry 7 AR T 28,

68

box3d &, PAA MV ELRIAX MV DaLZya vyl 3 RTORy 7 AZRBET 3012 @bh?
PostGIS Z£f 57— 283, 72 21X, B DST 3DExtentid box3d A7 =27 v 2IBLE7,

ZOFRFZ, xmin, ymin, zmin, xmax, ymax, zmax T3, ZH5iE. X, Y, Z OHPFHDR/IME & HAE % B
DET,

box3d 7 ¥ X +EKHE BOX3D(1 2 3,5 6 5) DXkHZ&DET,

*v X FDEE)

COT7T—=7NTE, ZO7-XBTHFEFINLZHRNGEF v A P HEF v A bO—RHZ2EIT LT,

F vy 2 MG SHAHFEW

box EEi]

box2d EEi]

geometry EEi]
REERR

Section 12.7

7.1.3 geometry

geometry — “V-[HEEER & RO 22 Y 2 KI5 2 B,

BIL)

geometry (&, P (2—27 Vv V) BER Loz LB T 2 7-01@bh 3 AN 7% PostGIS dZef 5 — &l
5

VAR MY EORTOEMEEFIX. A4 X NUDFET 2 ZEESREDOHEMEZHVE T,

Fv X LOEH

CDT—TNTE, ZOTF—RBUTHFEINIHRNZF Y A e HHIFY A bO—BEZ2ETE T,

B BN
box EEd]
box2d EEd]
box3d EEi]
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bytea HEf

geography EEd]

text ELi]
BE ISR

Section 4.1, Section 12.3

7.1.4 geometry dump

geometry dump — MR A X M) OF S EFEART 270 ffbh 2 EERTT,

BIL)
geometry dump . KD 74— REFOELAITT,

e geom- XY FENIAR M)V OERBREZRFTLIAXMUTT, IAX MY XA FE HONTFEBITKIEL
£79,

e path[] - X 7SN A X PVNIZBIT2 geom BREAND SR ZERT 5 1 KEEH, ~ZEFNE 1 4
D TY (path[1l] BBRAIDEETT),

ST Dump* ZREIBTHEML T A X bV ZREERMIC S 2B e LTHIVWE T,

REE#R

Section 12.6

7.1.5 geography

geography — IR ([BIHEFEFIER) FEIER 2 Fp o 22 it 2 R § 2 BIC 5,

steA

geography (&, HIFHPEIER LT 2 RBLT 5 -0 iffibi 2 2B T 3, BRI MG P A THER 2 £
TMELE T,

AT 57 4 M W EREHEIC X o T BEEAKETAZE R T 20T, KOVBEORVWHRIBEONE T,

v X FDESE

DT —TNTE, ZOTF—RBUTHFEINIHRNZF Y A e HIIFY A bO—BZ2EITE T,

EX Y SHBHFEWV
geometry PR F ¥ A



https://www.postgresql.jp/document/current/html/rowtypes.html
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&R

Section 4.3, Section 12.4

7.2 T—TJIEREH

7.2.1 AddGeometryColumn

AddGeometryColumn — P4 X M)A 7 2 %2BFO T — 7 VIBIIL 3,

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);

SR

DAX MV AT L MBEORET — 7 VICEML £3, schema name 3 A ¥ —~% T3, srid I& SPA-

TIAL REF SYS 7—71 O x> b YRS T 2BETHRITINUIR D FH A type 1Z’POLYGON’ " MULTILINESTRI
EWole, IARX MY ZA TRRTLFTRINIRD $RA, BELLAF—HBEELRY (EEBED
search path 22513 R 22V HE, F/3EE L SRID, VA X Y RA 7 LK BARIETH 2551

I -DRITFohnET,

Note
: Changed: 2.0.0 geometry columns > X7 LAEOJ ZH T E 2 — 27 o =7 . geome-
Not try columns ZBH LAWK SICHRD E Lice 77 4L b TIESII%EERME T, PostgreSQL DA
EHFEEVET, COREKICKS WGS 84 @ POINT 5 LDHEEYE ALTER TABLE some table
ADD COLUMN geom geometry(Point,4326); CIFZHFME T,
Changed: 2.0.0 #lZE > HENH BIHEICIF. use typmod Z FALSE ICL F T,

Note
. Changed: 2.0.0 E2—ICDW Tk, geometry columns ANDFHBEFIEITERIARD E LR LA L.
Nott! typmod 77— A X MJICH L THEBEINTUVLT, MOy NBEHIEVE 2—IF. BT—TILAHS
LD typmod DEHZMETZDT. ELLBRINE T, tOCAX NI ZENTEZIOA X ) ERK
EESE2—ICDOWVWTIE Ea—DPFAXMNIASLDRELLEBERIND LSICT S8, typmod 2 F
XFUADF v X MHKRETY, Section 4.6.3ZBRLTTFIL\,

ZD AV v Fix OGC Simple Features Implementation Specification for SQL 1.1 ®EETT,
ZOBIENZ 3 IKonic b L, Z HZHIFRL £2 A

ZDAYVw FIZHEA Y v e fifRic I LT WE T,

Enhanced: 2.0.0 use typmod 5/ EAINE Lz, 77 40 P TR ZEIC L7 D TR typmod ¥4
X MUITLAPEREINE T,



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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&R

DropGeometryColumn, DropGeometryTable, Section 4.6.2, Section 4.6.3

7.2.2 DropGeometryColumn

DropGeometryColumn — ¥4 X b U A J L% 2T =T A0 SREL 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);

e

VARV D T LB T — TN 5REL T, schema name (& geometry columns 7 — 7L D% 447D
f table schema 7 4 =V F & —H L RITNUIR SRV L ICTHEL LI WV,

ZD XY v Fik OGC Simple Features Implementation Specification for SQL 1.1 ®%E&ET,
ZORENE 3 XoTITIG L. Z ERHIBRL €A
DRy RIZHHFEA bV > 7 e ISR LTV E T,

s Note

Note! Changed: 2.0.0 COBEBISBAEBRDI=HDHD T, geometry columns |FIREIFS AT LAZO
JICNTBE2—TIDT, OT—TILDASLERBLLSIC ALTER TABLE Z £ > 7HIFRH AIBET
ER

1]

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;

RER#HR

AddGeometryColumn, DropGeometryTable, Section 4.6.2

7.2.3 DropGeometryTable

DropGeometryTable — 7— 7/l ¥ geometry columns D47 — 7IAANDZHEOLTEHIRL T,



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);

ﬁll

B

7 — 7t geometry columns DY4%T — 7 ANDSHORTZHAIRL £3, AF—~<xtihk PostgreSQL T
FEARAF =225 2 512 0WEEE current schema() Z#WVWE 3,

- Note

Not¢ Changed: 2.0.0 TCOBIIBAERDI=HDHDTT, geometry columns [FIREIFS AT LAR
AJICRTZE2a—TIDT. tOT—TINDASLERBLELSIC DROP TABLE % {F > zHIFRHAIEET
ED

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;

RE R

AddGeometryColumn, DropGeometryColumn, Section 4.6.2

7.2.4 Find_SRID

Find SRID — YA X MY A J LATERSINTWVWS SRID ZiRL %7,

Synopsis

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

ﬁll

B

FEE LY A X MY ST 4 SRID #BHfiZ GEOMETRY COLUMNS 77— 7LV DHERICE > TGRLET, I X
NV AT ADIEL BMXATHRWY (F: AddGeometryColumnPE%0) HE &, T OBEIIEINEL 8 A.

5l

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

ST SRID

7.2.5 Populate_Geometry Columns

Populate Geometry Columns — ¥4 X + U 4 J AHBUEHIFTEFRSI NS H, BYIRZERGRI 2RO X 512
LE5,

Synopsis

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

BL

FA XNV AT LW REUEM T & D2, geometry columns ¥ a2 —NTIEL S BRRINTWS Z L RHEHE
W2 27D EFRFO XS LET, T 740 M TR, BEHiTZ2HE 20T RXTOIAX N AT 2520
i 72RO D 7 DAL 3,

BFHEBD =D, FREFRDTT—INADRERZIF X M) R TRFOT— UMK o 7222/ 57— 7L
tofﬁgﬁﬁétmtw:o@@mﬂa\ﬁmcmmKﬂﬁwéﬁﬁaﬁﬁﬁmﬁofmi?oEméﬁﬁ%
BERGEIE, LA 7> a V58T use typmod=false ZETHENH D TT, ThETEIh3 L, Bl
fiFRLDIARX MY AT LDPERIN, ZODFMIPERINET, Kz, ZHE, 7T NVZET S IXRTD
VAR MDDV =DDHNERH O L EERLE I,

* enforce dims_the geom- H5W 2 I F X M UAR UKL ZFE>OZ L 2iEFICL £ 9 (ST NDimsz Z& T
W)

e enforce geotype the geom- H5W23 4 X M UAFE LA EFFOZ ¥ 2MSFIC L £3 (GeometryType%
CETX W)

* enforce srid the geom- H5W 25T A X M UDFRIUHRFIEICZZ 2 Z2MFEICLET (ST SRIDZZET
W)

T—7MZ 0id BB B HAEWIE. ZOBEBUIT—T DI A XY 7J7L\é“CLOL\“C\ SRID &RjL¥ I X
MU XA TEHEL T, M\ELJBL“C%W’J’ELDHLJ: S5 LT, ML AICIE. geometry columns (25
Uiz maEh, 2othoGaicid, fistsfiEzoh, MEZEER L7 @S E T,

zl D 0id BHBHE, T—INDHFELFIL T, SIRD 2L VA X MY XA FERHAFELT, WYL
NV % geometry columns 7— 7 LA L £ 35, HIDEBIMIINER A

NI A RDIFENERIZ. geometry columns DITZRHIFRL 7S AT, £ TOZXEM T — 7L 2R E 2 =122V T
HEAL., YRR E T — 7 USBINT 2, R XZEOHROEHL S v T, 87 X ZBENER
B BHE LD ARX N Y DT L0OER L geometry columns A XNATORE ZIRL E§, 85 X X
= DHRITHHIC geometry columns ICHAXINIITOREERL 5,

Availability: 1.4.0

Changed: 2.0.0 77 # /L FTid, A X MY XA TOHIRIZONT, il Z2 iR T 200 D ICBEHiFZ2 v %
3, HLW use typmod # FALSE IZREL TS Z & T, flERZMHEHT 2P TEET,

Enhanced: 2.0.0 use typmod EESIEPEAINE Lize 7 20HUEMI T CTERIN 2 2HIF = v 7 TIE
LN DHIENTE X T,
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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 — A X b U h 5 LAHDETOHIYID SRID ZHHF L, T—TNLDARTF—REEHL
EJ

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);
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BL

DARXAMVATLANDOETOHIYIO SRID ZEH L. #li % EH L. geometry columns OSHZEH L £ 3,
H T LAPRERTHEF SN TSRS, MERIEHEINE T, JHER: RF—~<xf0hR PostgreSQL Tl, A%
—< R XN TR WSS, current schema() Z AL 3,

ZOBEENE 3 oticxib L. Z EEHIFRL 8 A,
ZDOAYVy FIZHEA Y v e iifRic I LT WE T,

i

A X +UZ%, EWKT £ %2> T, SRID 2ol 7T — 7 VICHAL X7,

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

ZAUC K D ERE T — I, LHEIAY A SRID TH-Th, 4326 KEHEINE T,
SELECT UpdateGeometrySRID('roads', 'geom',4326);

by, kD DDL F#i = (FR{F: DDL X Data Definition Language DI T, 77— X fEiED#EMEL1
ERIEL. ZOHEE1EX CREATE TABLE % ALTER TABLE &334 L E9) XA LT T9,

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

58

O— RLEF—ZROLTHEERDIED TH B (£721F unknown 122> TWAB) I EYd Web XLh FLic—F
DIFETZEHL L 7254, DDL THEITAIRET T2, PostGIS BHEMTIZ—EoUHETTOEML b DIEZH Y %
‘A,

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

RE R

UpdateRasterSRID, ST SetSRID, ST Transform, ST GeomFromEWKT

7.3 PFAAFMVIAVRA+IOZR

7.3.1 ST Collect

ST Collect — Y AX PVDEENPSLIAX VAL I ayEREIALFRIAX MY ZERLFT,

Synopsis

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

FARXAPVEZEDTIARX VAL I aIZLET, REIAFRIAX DY AX VAL IS a vhO
WINPT, ZOEIF. ANTIRX VDXL TR CNRL S0 CIEALNETED) TRED T, ANWTAX T
Vidavrzya NTEEHINLZZ 3D D £ A,

1 ZBHDOER: —ODANI A X MY EZIF T 3,
2HFHOEA: DA XV OEANZZITINT B,
3HFEHDOIEN: DA X+ DITEEEZIIT 2 BB

Note

@w ABRTSAX R OWVWTNADNOL I3y (WILFRIPAXMIFRESAX )AL I3 Y) OBE
ICI&. ST Collect 3P A XML a>ZRLET (ANFICHR AL I3V ZEEH—DX
AT THZD)e CNEEITBICIE. YT I TST Dump V. AADJL I3 VEDRERTER
WERICETHORLET (TICAIDBDET).

Note

Notet ST_Collect £ST Unioni3ETVWB L SICRR EFTH REBEICIZL AL ZNEBEITVET, ST Collect
AN AX M) ZZEREFTICOAL IS aVICTIENERTY, ST _Union iF. Z—N\ZvFLTW3S
BRIESAENICHE L. 1R NTBREATIAVRANI VI ZREILE T, BRZTAVILTT
BZLEICIFE—DIA XN ) ERIEAREELDHD £,

Availability: 1.4.0 - ST Collect(geometry) 238 A XN E L7z, ST Collect & D ZL DI AX Y2 KD E
SR B &b F L,

ZOREBLE 3 oticHIG L. Z EEHIFRL 8 Ao

DXV RIS MY > Z e iR LT W E S,

Bl - Z2OAHZF I RICERBAI

2 RTEARA Y P RIVEL T,

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

st astext

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

2 KITHEA >+ DIE

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

st _asewkt

MULTIPOINT(1 2 3,1 2 4)

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

st astext

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

fl - 5%z HMICER SN

Y77V ORI EERT 23 A NT 7 XDOMFH,
SELECT ST Collect( ARRAY( SELECT geom FROM sometable ) );

i BN Z RS 23 A b5 7 XD,

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))

Bl - EHRRDAIT
T—=INVHNDIAX MVDIN—=FICLBEEaL 7> a v EERLET,
SELECT stusps, ST Collect(f.geom) as geom
FROM (SELECT stusps, (ST Dump(geom)).geom As geom
FROM

somestatetable ) As f
GROUP BY stusps

BEIRHR

ST Dump, ST Union

7.3.2 ST_LineFromMultiPoint

ST LineFromMultiPoint — ¥V F KA Y bIAX MU DLBLFTA VR MY T ERAERLET,

Synopsis

geometry ST _LineFromMultiPoint(geometry aMultiPoint);

BL

RVFRA Y IIIX M IDPETA VAN Y 7 RAERLET,
RA Y PERBIA VA INYV YT DANDS 74 24T 51213ST MakeLineZfiW%7,

ZOREENE 3 ZoticIG L. Z EEZHIFRL 8 A
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1]

SVFRA Y RIFRA NIRRT VAT YT RERLET,
SELECT ST_ASEWKT( ST_LineFromMultiPoint('MULTIPOINT(1 2 3, 456, 78 9)') ));

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

RERHR

ST AsEWKT, ST MakeLine

7.3.3 ST _MakeEnvelope

ST MakeEnvelope — BIEEOR/IME L ImRAMED? SHER Y 0 24K L $9,

Synopsis

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

5598

XY OR/MEE BKREIPSEERY IV Z24EMR L 3, ASIMEIE SRID TIEE I N ZEESIRRICEDOE T
L7 H ¥ A, SRID BIEE XN TWARWEEICIX, FIHRZEMS A (SRID 0) BMEbh 3,

Availability: 1.5
Enhanced: 2.0 SRID f§ €& L Tz oRu—7F2IEETEL L5k D XL,

Bl: NOT4 TRy RRI) AV DER

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

st _asewkt

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

RERHR

ST MakePoint, ST MakeLine, ST MakePolygon, ST TileEnvelope

7.3.4 ST MakelLine

ST MakeLine — POINT, MULTIPOINT., LINESTRING %*5 LINESTRING 4L %73,

Synopsis

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

RA VI, AFRA DI EREITA VANV ITOIFAA NI DEZELIA VAN I RERLET, b
AXPYTREZT —BHEELET,

1 ZHHOER: 2D AT F X MY BZIFHT 3,

2 ZBHOER: oA X MV OESRZIFT 3,

R 3: DX MVDITEESZZIMNIT B, AN X MYDIEREHEFEICT 21213, BEEFOCHLT
ORDER BY %ffi5 7>, ORDER BY HizHio¥ 77 2Vt 3,

ANTA VAP Y ZOMBMECTERT S/, — FEE—ORAL Y PCEOEIhET, R4V PETILFR
AV IDANTOEERTZ2HRA VMRS ESNEREA HIFA VAPV Y I OEBHRA Y FZHIBRT 51
1ZST RemoveRepeatedPointsH3 X £ 3,

ZORBEENZ 3 Konicb L, Z HZHIFRL £2 A
Availability: 2.3.0 - MULTIPOINT AN EZADOM)EEASINE L
Availability: 2.0.0 - LINESTRING ANZEZAOXNEEAINE L

Availability: 1.4.0 - ST MakeLine(geomarray) 238 A X1 % L7z, ST MakeLine £HEKIZ I HZ L DR
4V bR I DRI 2otz h TnE T,

Bl: ZOANZSIHICESHN

ZODRA Y P TRRENDS T4 Y RAERLE T,
SELECT ST AsText( ST MakeLine(ST Point(1,2), ST Point(3,4)) );

st astext

LINESTRING(1 2,3 4)

ZOD 3RITLARA Y IS 3RTLIA VEEMLET,
SELECT ST ASEWKT( ST MakeLine(ST MakePoint(1,2,3), ST MakePoint(3,4,5) ));

st_asewkt

LINESTRING(1 2 3,3 4 5)

TODEREINTVWIERWTIA VA MN) T4 UEERLET,

select ST AsText( ST MakeLine( 'LINESTRING(® @, 1 1)', 'LINESTRING(2 2, 3 3)' ) );
st astext

LINESTRING(O® 0,1 1,2 2,3 3)

fl: BE5Z5IBICIARE

WREZZES 77 2V TR NEYI» S 74 Y 2ERL 5,

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

3RILARA Y bDEHINS 3 RITLT A Y ERERLFT,
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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: £EXREBORRX

ZOHITIZEGPS Fo v ZDEEDSEAL Y POREIR—ZADS —F Y 2R WEHLETVET, ERIA XY
%, GPS Fo v Z7OMEIERA >~ P THREINZ 54 VA MY V2 TF,

ORDER BY Hizf#5 Z ¥ T, IELWIERF® LINESTRING 24K TE £,

SELECT gps.track id, ST MakeLine(gps.geom ORDER BY gps time) As geom
FROM gps points As gps
GROUP BY track id;

PostgreSQL 9 X D HIDMRTIZ, ¥ 7272V TOMEFMNITZ2fES 2N TEET, XL, 22V TS50 T TS
) O NIELHEZ N L WHEDRD D $5,

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;

RE R

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

7.3.5 ST_MakePoint

ST MakePoint — 2 XJt. 3 It (XYZ). 4 KILDKRA > b EERL 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);

st

2 RJt. 3 KIt (XYZ). 4 Kot XYZM) DKL ¥~ b EERL T,
XYM JPEREZEFFORA > b EESI1CIEST MakePointMZ VW E 3,

OGC #JLTiZH b B AD, ST MakePoint IZST GeomFromText®®ST PointFromText X D &0 [EHET
T, Fio. EHICEIEOBEEEFHTE %3,




PostGIS 3.4.0betal ~==7 b 84 / 896

Not  Note
HIBEEIZRICDOWVWT. X IHRET. Y IHBETY,

C ORI 3 KITITHIE L. Z HZHIFRL 8 A

1]

--Return point with unknown SRID
SELECT ST MakePoint(-71.1043443253471, 42.3150676015829);

--Return point marked as WGS 84 long lat
SELECT ST SetSRID(ST MakePoint(-71.1043443253471, 42.3150676015829),4326);

--Return 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

RIEHHR

ST GeomFromText, ST PointFromText, ST SetSRID, ST MakePointM

7.3.6 ST_MakePointM

ST MakePointM — X, Y, M fED 6K A >~ P Z2AEKRL $3,

Synopsis

geometry ST MakePointM(float x, float y, float m);

ﬂll

B

X, Y, M (Measure) fED 5 KA > FBAERKL F3,
XY, XYZ, XYZM FERED KA > b 2{E21213ST MakePointZ V%7,

Not  Note
HIBEEIZERICDOWVWT. X IHRET. Y IHEETY,
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1]

N;’“’! Note
ST ASEWKT IZXFHHEADI=HICHEWNE T, ST AsTexthH' M BIZHE L TWLWERWH T,

AHJ7% SRID TDRA ¥ F2AERL £3
SELECT ST ASEWKT( ST MakePointM(-71.1043443253471, 42.3150676015829, 10) );
st asewkt

POINTM(-71.1043443253471 42.3150676015829 10)

WGS 84 MR D M HEZFFDORA ¥ b DA,
SELECT ST ASEWKT( ST SetSRID( ST MakePointM(-71.104, 42.315, 10), 4326));
st asewkt

SRID=4326;POINTM(-71.104 42.315 10)

ERLEREA Y PO MEZEEL X7,
SELECT ST M( ST MakePointM(-71.104, 42.315, 10) );

result

RE R

ST ASsEWKT, ST MakePoint, ST SetSRID

7.3.7 ST _MakePolygon

ST MakePolygon — A 7RO Y X b6 R IV RAEMRLET,

Synopsis

geometry ST MakePolygon(geometry linestring);

geometry ST MakePolygon(geometry outerlinestring, geometry[] interiorlinestrings);

HEA

S5z 5NN e EEIEEDOROEATEHBEINZ RV IV ZERLET, AASFXMVIEEHAEEZSA4A A MY
()P TRIINIED FRA,

R 1: —ooNEDITA VR MY VPRI E T,

B 2: DA VA PI U ZTERNE () DFA VA MY Y TZORHNE 22T FE T, A4 X VEHIZ
PostgreSQL @ array agg(), ARRAY[], ARRAY() 2> 2 b 7 X &g T,
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-, Note
N COBISIRILFZAVAMN) V22T T EEA TAVA NI T DERICIEST LineMergeZ f&

BLET, &feo FAVR MU YT 2T BICIFST DumpZzfERLET,

C ORI 3 KT L. Z HZHIFRL ¥ A

fl: BE—AHORR

2HXLTAVARNY Y THRY I VEERLET,
SELECT ST MakePolygon( ST GeomFromText ('LINESTRING(75 29,77 29,77 29, 75 29)'));

FAVW2Z A4 YA MY 7 %L 5 7®IIZST StartPointe ST AddPointZ{#H L7752 TRV IV Z24ERL 3,

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;

3HILTA VA M) IR T RERLET,

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))

M EZFOFA VAP IRV I 2ERLET,

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))

fl: RERDIRNZFONRDAZN

BABRNEFHFORF—F YRV IV EERLET,
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;

Mz KRBT 2RNeRHOROEROEEGZERLET, ANBRRKVIV/vVFRYV I DT — 7L KIE
MDA VRAM) Y TDT—TNTT, MHEMET 274 1EST IsClosed THIEL T, BERT 4 &
\3ST Boundary THit L % 3.ST MakePolygon 234 T35 D THEMA%ZST LineMerge TH—d LINESTRING
WEHIL £ 3 (B2 ol Loz RO E2ROHEIIE, RERRY IV 24EM L £3), LEFT JOIN % ff
5T, HOMNEZECR2TORNES Z e ZRAEL TVET,
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N;’W‘ Note
NULL A2%)% ST MakePolygon (B9 & NULL hRZDT. CASE X&EFE->TWVE T,

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;

ficix, MY 77 ) LTHREZEINCENLT 5 ARRAY() AV A M7 7 X e 25 FEXH D £7,

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;

RE R

ST BuildArea ST Polygon

7.3.8 ST_Point

ST Point — X, Y & SRID OfEA»H R A ¥ b RAERL 5,

Synopsis

geometry ST _Point(float x, float y);

geometry ST _Point(float x, float y, integer srid=unknown);
BT

Ezoh7zX e Y OPFEEEISRA Y FERLET, 2k, X 2 Y #E% SQL-MM OST MakePoint & [F5
T

Not  Note
HIIBEEAZZRICDO W T, X IHEET. Y IHBETT,
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Enhanced: 3.2.0 SRID {EESIEEMEINE Lz HWANA=T 2 Y TlX, A X FVIZSRID 25 % 512X
ST SetSRID ZffH L2177z h FHATL .

ZDXY vy FiZ SQL/MM kD 5EEETF, SQL-MM 3: 6.1.2

Bl: SFXFRY
SELECT ST Point( -71.104, 42.315);
SELECT ST SetSRID(ST Point( -71.104, 42.315),4326);

New in 3.2.0: SRID 2MEETZ %5
SELECT ST_Point( -71.104, 42.315, 4326);

Bl: SAIT571

PostGIS 3.2 X D iDL
SELECT CAST( ST SetSRID(ST Point( -71.104, 42.315), 4326) AS geography);

3.2 TIXSRID 25L& A TEET
SELECT CAST( ST Point( -71.104, 42.315, 4326) AS geography);

PostgreSQL 3% v X b Offilgkice LT:: ZRHL TV ET
SELECT ST Point( -71.104, 42.315, 4326)::geography;

RA ¥ b QAR HIHEERER (WGS84 %) TRWIHBIZIE. A7 7 7 4 18F v A M3 T EAEREW 21T 5 b

EHRHDET, ZORITE, R¥YIAN=FZHFHT 4 — b (SRID 2273) EDKA > + % WGS84 (SRID 4326)
ICEERERZREAT> TV T,

SELECT ST Transform(ST_SetSRID( ST Point( 3637510, 3014852 ), 2273), 4326)::geography;

RE R

Section 4.3, ST MakePoint, ST SetSRID, ST Transform, ST PointZ, ST PointM, ST PointZM

7.3.9 ST _PointZ

ST PointZ — X, Y, Z & SRID OfE,RH KA ¥ FE2AERL 5,

Synopsis

geometry ST _PointZ(float x, float v, float z, integer srid=unknown);

e

527X YZ FBEE2FEB. 5275513 SRID fEbFHi>oKRA ~» b 2AERL 7,

Enhanced: 3.2.0 SRID {EEFI B EMENE LTz HWOANA—=T a3 Y TlX, IAX FVIZSRID 252 312
ST SetSRID %t L 724U h £ AT LT,
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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)

RE R

ST MakePoint, ST Point, ST PointM, ST PointZM

7.3.10 ST _PointM

ST PointM — X, Y, M & SRID OfE» 6K A ¥ M Z2AERL T,

Synopsis

geometry ST PointM(float x, float y, float m, integer srid=unknown);

%II

B

27 XYM FEHEZ RS, 5275513 SRID [ESFRioKRA4 >~ b 2R L £T,

Enhanced: 3.2.0 SRID {EEFI B EMENE LTz HWA—=T a3 Tk, IA X FVICSRID 252 5121
ST SetSRID Z{ff L7 u /b HATL,

1]l

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)

REHHR

ST MakePoint, ST Point, ST PointZ, ST PointZM

7.3.11 ST _PointZM

ST PointZM —X,Y,Z, M & SRID Ofan»6K4 ¥ M Z2AERL £3,

Synopsis

geometry ST _PointZM(float x, float y, float z, float m, integer srid=unknown);
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BL

527X YZM BEEEZFS, 527-581% SRID fHbFORA > v 2EKLET,

Enhanced: 3.2.0 SRID {EESIHEDEMEINE Lz HWOANA—=T a2 U TlX, A X FVIZSRID 252 5121
ST SetSRID Z At Lz Ftude b F¥ATL R,

1]

SELECT ST PointZM(-71.104, 42.315, 3.4, 4.5, 4326)

SELECT ST PointzM(-71.104, 42.315, 3.4, 4.5, srid =
> 4326)

SELECT ST PointZM(-71.104, 42.315, 3.4, 4.5)

RERHR

ST MakePoint, ST Point, ST PointM, ST PointZ, ST SetSRID

7.3.12 ST Polygon

ST Polygon — 74 YA bV ¥ I o45E L7z SRID 2HORY a0 24K L 75,

Synopsis

geometry ST _Polygon(geometry lineString, integer srid);

BL

20N A4 YA VN) YT POMEREL, srid 2S5BSR RERRE LRV IV EIRLET,
ST Polygon (ST MakePolygon®fF3 1 @, SRID OFEZEBML 72D DI TVET,
REFORY T 2EMT 5121, ST MakePolygon®IER 2 Z vy, ST SetSRIDZ W% 3,

-+ Note
N COBBIIRILFSAVAMNIVIZRIINITERA. SAVAMI VT DEMICIFST LineMergeZ f#

BLEY, . FAVRAMI VT ZHMET BICIFST DumpZzfERLE T,

ﬂ ZDAY v Fix OGC Simple Features Implementation Specification for SQL 1.1 ®ZEHETT,
ﬂ ZDXAY v Fik SQL/MM LD %EZETS, SQL-MM 3: 8.3.2

O - omsus 3 JoTITHS L. Z ERMIRL 24 A,



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

2RV TV ERL £T,
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))

3XILARV TV ZERL £T,

SELECT ST AsSEWKT( 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))

REHHR

ST AsEWKT, ST AsText, ST GeomFromEWKT, ST GeomFromText, ST LineMerge, ST MakePolygon

7.3.13 ST TileEnvelope

ST TileEnvelope — Web X /L7 kL (SRID:3857) ET XYZ XA V& MRV 2V 2AEKRL 5,

Synopsis

geometry ST _TileEnvelope(integer tileZoom, integer tileX, integer tileY, geometry bounds=SRID=3857;LI]
20037508.342789 -20037508.342789,20037508.342789 20037508.342789), float margin=0.0);

e

XYZ tile system TO XA VOFHZRTRABR) IV Z2EBLE T, XANMEX—=LLRVERT Z 8, 2D
LARLVTDRANA YTy 7 A% T X, Y TIRELET, ST AsMVTGeom T4 X + 1% MVT & A L0 B
ZERNCEIRD T2 DI B R XA VR EERT 22D NE T,

F 74 Tl XA LR —FOREZEZRIZFWeb Mercator (SRID: 3857) T. EHERZ Y = 7 X)LH P LD
#iPH (-20037508.342789, 20037508.342789) #H(h £3, THH MVT X A LT XN 3 i b FEHERY 72 i
ERTT, (RS X—& bounds 25 2, HOLWBHEERD XA NELERT S IR TEET, SRID 2£55,
X —=AHLRL 0 DD, AR YD XYZ ZANY AT LRI ET 2HEEZRTIAX NI EEZ 5,

EE T X—& margin X, XA NVEE5 X 5NLEERFIERT 2702 0WE T, 722 21E margin=0.125
YIEET D, 12.5% IR L 5, Z4ud. ST AsMVTGeomTffibhTW\Wa, XA P4 X2 4096 DRFIC
buffer=512 Y {EET 2D LTS, XA NKRRFERDIMINC AN Y 7 7 ZAEKT 272D VFE 25, Z OHIH
XA NFEENCHEE 52 ET, 222X, 18 (KA Y M) 2—0D XA VDI H > TH, 2D T7ULH
DDRANTHEINEZNETT, JHRLEZXANVEZZVTHES &, MAHDXANVITHEDRA >V b BEETND
TS, AREREET S L ANCHINLE T, -0.5 XD/ WHEIK, RALEZERITHET I EIZRS DT,
FAXNEHA, ST AsMVTGeom L 2K E~—Y U 2IEE LR WVTL FEWV, ST AsMVTOHIZ & T X
W,

Enhanced: 3.1.0 margin 87 X — ZEMX N E Lz,
Availability: 3.0.0



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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fl: RAILITIOARO—TDIEE

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))

REHHR

ST MakeEnvelope

7.3.14 ST _HexagonGrid

ST HexagonGrid — 5184 X M) OBEREZZEICHN—FT 2B, YTy 7 ARBLET,

Synopsis

setof record ST _HexagonGrid(float8 size, geometry bounds);

B8

SEHOSNAFERZANDOE» SBED 3, HEROASAF XA NVTIEZRSHIZRANZAF—<TEH Y THA), F
MSRS ez IV A X%252%L, SRS DR LIAE D, FHO—ERSNAHAED X 4L, 345 Tiling(SRS,
Size) h—OFHEL 3, O, f8E X1 /- Tiling(SRS, Size) NDSNAENIEEIN-HEREEB > TW5
MEIPEVWHIEMICEZE T,



https://github.com/uber/h3
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- n - Q - - Q -
-1'3 G é % ?13
12 [ 32 ) 12
s
-1,0 Q 7,0
-1,-1 1,-1 3,-1 5,-1 7,-1

HH7RAED SRS 13557+ X F YD SRS TY,

SNAWOHOEXZ 2233 [BIC3 22T, TOXRANVTHET 2HLWE XA VPERINE T, B
BB TRANDPERICMEXANVNDHICAD X ORBSNAEEZANEER T2 2IETEZERA,
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=020
A\

NS=N20)
=ONSOU=

Availability: 3.1.0

fl: RAROPDOREZHZ LTS

INATERA VIR LTERA Y b 2F D 212d. KAV FO#EFHZESRLE L TH>THRAEZY v FEAERL.
70w RICERIMCHEE L E 5,

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;

Bl: RUIDRBIEANL Y S DER

RYVIUBR T LICANAFEOESEZER L. NAFEL A VZE 7 P LEVWSDZRAT I, RVITV D& A
b Ed,
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MEXICO

ViAo

MDEANEZE, ZRNZNOMNDANATGDANL v Db HEONAEPNERTERD $9,

® Note

Noth | ATERAL ¥—7— kg, FROM U X FAD. HR&LDHOT— TN ESRT H8IE. EA%ETEHRIC

© BEBMICEENET. CROSS JOIN LATERAL. CROSS JOIN, $EEH L. 14 COFIORLERERT
ED

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)

REER

ST EstimatedExtent, ST SetSRID, ST SquareGrid, ST TileEnvelope

7.3.15 ST _Hexagon

ST Hexagon — 52 6 /ety V%4 XA Y v RZERAD L VEEZ# > TH—DSAFEZIRLE T,

Synopsis

geometry ST _Hexagon(float8 size, integer cell i, integer cell j, geometry origin);
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hEA

ST HexagonGrid & [l U/NAE X A VOBERZHWE T, KD 2LV ORI =D/ T ORNABZER L 5,
ERTEXANDFENOEEZHETE XY, 774V b OFFERZ 0,0 T,

SNATEE SRID OFER L TERES NS DT, SRID ZHRFT 2{HICHRET 2 720DIZST SetSRIDZHWV% 7,
Availability: 3.1.0

fl: RRTHAROER
SELECT ST_AsText(ST_SetSRID(ST Hexagon(1.0, @, 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))

RERHR

ST TileEnvelope, ST HexagonGrid, ST Square

7.3.16 ST _SquareGrid

ST SquareGrid — 58I A X PV DERZTERIIHAN=F27 Vv FIEATRE AL Ty 7 A ZIRLE T,

Synopsis

setof record ST_SquareGrid(float8 size, geometry bounds);

stAA

SEHDIEAERZANOEELHHEED T, 5267 FH SRS by IH A4 I LT, SRS JREILHIEED,
—EOYHEDIESEZ A4V (SRS, Size) B—2FELET, ZOBEIX. 52 577=& AL (SRS, Size) ND )
v FRDEDRANBEZ ONRRE I —NTy T2 WS MEICEZZHLET,
HAESED SRS 135524 X YD SRS T,

EAED 2 G EREy IH A4 X2 E > T, HILWEHZAADPERINE T, BRXANVIZERITED R A VITHEE
LET, BEDY 27y TIZBITFZALH FADXANZ, XLH AFEED 2 DBRFETOIEHFETT,
Availability: 3.1.0

fl: ED 1 EJ) Y FOER

70y NIEDEReRZE O 5, ENTHEMS 2 MAEAHR L WEEICE, ST Intersects RiC7 4 v &Y 27
TERENDHD I,

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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fl: EBFFERDORS Y FOBX LT (< LIE—DT )y FZER)

EABRANDEA Y POV <) Z2IT51UE, BHRE L TR ¥ FOREZ# - 72 EE 7Y v REAERL, 7V
v NMIZZEHINCHTE L £, #EHPIIEBEOHME B 2580352 D TIER FE W, HEIKHRDKS L5112
L. IR THMERIST — TN ZH LT IS0,

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: R bZEDTV Y FOREZFESLIEAHERADER AL ¥ MR LT

CAUIEBRM DB & [F CHERICIRD D, RA ¥ MEDBZ 22 LB D £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

BERHR

ST TileEnvelope, ST HexagonGrid , ST EstimatedExtent, ST SetSRID

7.3.17 ST Square

ST Square — 52 6Nxy IH A XARARTY v NEMAD L VERZ o TH—DOIENTBZEL $3,

Synopsis

geometry ST_Square(float8 size, integer cell i, integer cell j, geometry origin);

BTL)

ST SquareGride A UCIEAE XA VOBZZH> TVWE T, KD BNV DEEIC—DZTDIEREEZERL £
T, EETEXANDFEROBRELZFHRTEET, 77 4V bDOFEAEZFEE 0,0 TI,

AL SRID ORGER L THEKI NS DT, SRID ZHARFT 2HICKE T 5 72DICST SetSRIDZ WV 3,
Availability: 3.1.0
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fl: RRTHAROER
SELECT ST AsText(ST_SetSRID(ST Square(1.0, ©, 0), 3857));

POLYGON((0 0,0 1,1 1,1 0,0 0))

RERHR

ST TileEnvelope, ST SquareGrid, ST Hexagon

7.3.18 ST Letters

ST Letters — 77 4L s DFIAMEZ MY L, 7741 DEX%Z 100 25, P4 X MY LTHEXH
X FRBELET,

Synopsis

geometry ST Letters(text letters, json font);

e

HAAZ Y P effioT, HAXFEIZLFRVID LTHBELES, T4 EVEDLLF XY EXALETDOY
FEEE 100.0 TS, 7740 FDOR=ZF7 4 VORBUBIXERICEINE T, 742 DA —=1NF 14 FIIX
FEF—LLZJSON v Y7, T4EYED2LF Yy EXILETD 1000 BNDOE X 2RO 7 + ¥ MEKRD
TWKB % base64 =>a—FL2E=bDxELE T,

TEFRAME TN FTCRERICERZINLZDOT, 7TFRATIOMELEHE I A XZHE ZITVET, &I
ST Scale B#EEA L. 2D ST Translate BAECEHEAHL £3,

Availability: 3.3.0

fl: B:E'Yo’ DERL

SELECT ST AsText (ST Letters('Yo'), 1);

ST Letter THK L 7= 3F
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fl: HEDILKACEH

SELECT ST Translate(ST Scale(ST Letters('Yo'), 10, 10), 100,100);

&R

ST AsTWKB, ST Scale, ST Translate

7.4 SFAARITIEY

7.4.1 GeometryType

GeometryType — VA X VDX A TELFHNITRLET,

Synopsis

text GeometrylType(geometry geomA);

%A

YA X MYAZLINESTRING’, 'POLYGON’, "MULTIPOINT’ 72 ¥ O FHITRL %9,

OGC SPEC $2.1.1.1 - ZDOTVFA A MVA VARV ABRAUN=ZHRSoTWVWBI IR YDA v AR Z{LAJRER
IREXA T7OLHTERL T, £ VAKX Z{LARERIRE X 4 7O AFNE. XFH e L TREINE T,

Not¥ Note
COBEEUL. 'POINTM EHIRB DT, PAAXRMIDBRMEEZF>STVLWERHESHERLET,

Enhanced: 2.0.0 ZHE{AY — 7 = 200G, =AX5. TIN SOHAEA XN F L,
ZD XY v Fik OGC Simple Features Implementation Specification for SQL 1.1 ®%EETI,
DXV y FIZHIFRZ + Y ¥ 7 e IS L TWE S,
C ORBIEUE 3 KoTTHIS L. Z EZHIBRL £ Ao
Z OB ZHAEY — 7 = 2B LTV E T,
Z OBIBII =T & ABRAI=AM (TIN) iR LTWE T,

1]l

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
BE1ER

ST GeometryType

7.4.2 ST_Boundary

ST Boundary — A4 X bV OEHRZRL £,

Synopsis

geometry ST Boundary(geometry geomA);

%8

PAX MY OHAEOEEROMURIELET GRAE: 94 VA MY Y230 E, RV I oy, HEF 7V =
7 MIERD 5 bEAKE), HASDOEEFX OGC 0D 3.12.3.2 HilciddXhTVE T, MR LTHTL %
Bi5UE. OGC SPEC 3.12.2 THMXNTWVWA ESIT. VAR MY FYIT 4 TRFioTRHTEET,

GEOS €Y 2 — LV THEHLTVWE T,

o+ Note
N 2.0.0 KDHIDOKETlE. ZDORI%IE GEOMETRYCOLLECTION. 252 3 &N %ZI®IFE Lz 2.0.0 U E
TIXKHDIC NULL DR D £§ FERISEAL).
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ﬂ ZD XY v Fix OGC Simple Features Implementation Specification for SQL 1.1 ®ZE%T3, OGC

SPEC s2.1.1.1

ﬂ ZDOXY v Fix SQL/MM D EETT, SQL-MM IEC 13249-3: 5.1.17

O - omsus 3 JoTITHIS L. Z ERHIRL 24 A,
Enhanced: 2.1.0 =AW O0EAXNE L=,

Changed: 3.2.0 TIN IZfG L ¥ L7z, GEOS 2ffnEH A, HEREMREALL TEA,

i

BRRAVFREREIA VAN VY

SELECT ST _Boundary(geom)
FROM (SELECT 'LINESTRING(100 150,50 60, <«

ST AsText output

MULTIPOINT((100 150), (160 170))

70 80, 160 170)'::geometry As geom) As f

BR<ALF A4 VA N) U IZREREZRY T DR

SELECT ST Boundary(geom)
FROM (SELECT
"POLYGON (( 10 130, 50 190, 110 190, 140 <+
150, 150 80, 100 10, 20 40, 10 130 ),
( 70 40, 100 50, 120 80, 80 110, <«
50 90, 70 40 ))'::geometry As geom) As f

ST AsText output

MULTILINESTRING( (10 130,50 190,110 <+
190,140 150,150 80,100 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)



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

PostGIS 3.4.0betal ~==7 b 102 / 896

--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))

REHR

ST AsText, ST ExteriorRing, ST MakePolygon

7.4.3 ST BoundingDiagonal

ST BoundingDiagonal — YA X b VDAY YT 4 V7 KRy 7 ZOMARERL T,

Synopsis

geometry ST BoundingDiagonal(geometry geom, boolean fits=false);

B8

EZ00NOFRXRNVDOANT T4 VTR JADWNARE I A VA NI Y TRLES, B/MEDKRA ~ F 24k
P L. BREORL VI 2EEL TR, Z2ODORA VIR REBIA VAN VAWZHEDET, ANTTTFA MY
MZEDGEITIE. MARRIE LINESTRING EMPTY ¢ &b %7,

fits T X —&XZ, REHEEVIDENE I NEIEET 2D DTT, FALSE OFEICIE. 8O RKEDHRAAT VT 4
VIR ZADWAREZINIT BN TEETT EGHOEAPLGREZIFX P Y ORENEL L) ), T
NCLTHREINSEMABDONT VT 4 TRy 7 ZFFECANTAX V) REAET,

BENEFTA VAPV Y ZEEIZ, ANTAXFUD SRID XL (Z & MAHB L) 2L 3,

¢ Note
> MRL7T (ANDIESEN—D) HE. BENZ A VAN VTIEERAMICFRETY (REHEL), R
ACHICIFEZE T,

Availability: 2.2.0
COBIRIE 3 IonicHis L. Z EZHIBRL 8 Ao
C DOBIRIE M EIZHIG L 5
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il

-- Get the minimum X in a buffer around a point

SELECT ST _X(ST_StartPoint (ST BoundingDiagonal(
ST Buffer (ST Point(0,0),10)

)));

REfRHR

ST StartPoint, ST EndPoint, ST X, ST Y, ST Z, ST M, ST Envelope

7.4.4 ST CoordDim

ST CoordDim — ¥4 X bV QFEFERITLEIR L F T,

Synopsis

integer ST_CoordDim(geometry geomA);

sHEA

ST Geometry fHEDEERITTEIR L F T,

Z ORFUIST NDims® MM LD HIETT,

ﬂ ZD XY v Fix OGC Simple Features Implementation Specification for SQL 1.1 ®ZEETT,
v DAY v FiZ SQL/MM kD FEETF, SQL-MM 3: 5.1.3

D Cox vy MR N Y 7L HBCHIEL TV E T,

D comsus 3 JorcisL. Z BEERL E A,

O Z OBBIIZHAY — 7 = RITHE LTV E T,

) Comsus=mip v FEAI= 18 (TIN) 5L COE T,

1]/
SELECT ST CoordDim('CIRCULARSTRING(1 2 3, 13 4, 56 7, 8 9 10, 11 12 13)');
---result--
3

SELECT ST CoordDim(ST_Point(1,2));
--result--
2
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&R

ST NDims

7.4.5 ST _Dimension

ST Dimension — ST Geometry D FBEFERITTEIR L F T

Synopsis

integer ST_Dimension(geometry g);

BteA

VAXMYVDOEERTERLET, A X VIFEERTTL T TRITINERD £8 A, OGC SPEC s2.1.1.1 -0
726 POINT. 1 %% LINESTRING. 2 725 POLYGON T. GEOMETRYCOLLECTION D5 &EIZERE T ¥ ORITDH
KETT, FEBALRI A X MY (220> GEOMETRYCOLLECTION £5) o#i&13 NULL 29K b %5,

ZDAYV v Fix SQL/MM HHEDFEETT, SQL-MM 3: 5.1.2

Enhanced: 2.0.0 ZHEY —7 = ZAMJHE TIN SHGHEAZINE Lz, I A X MY E2EZ GG CHNERT
ARSI = O

Note! Note
2.0.0 KDAEITIE. BSAX NI ZEZZ HARRIFTOWE LT

ZOBEBIZZEAEY — 7 = IS L TWE S,
Z OB =AFE © ARAIZAM (TIN) s LTuES,

]!

SELECT ST Dimension('GEOMETRYCOLLECTION(LINESTRING(1 1,0 0),POINT(0O 0))"');
ST Dimension

RER#HR

ST NDims

7.4.6 ST Dump

ST Dump — P4 X MY DEHRL 2% geometry dump ITOEEEIREL T,
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Synopsis

geometry dumpl[] ST Dump(geometry gl);

BTL
VA X MYVEZREHME T3, £5 %K T (SRF=Set-Returning Function) T%, ¥4 X + VU (geom 7 4 —JL
R) & BEEY (path 7 4 —)L K) 57 bgeometry dumpfTOEEZRL 3,

FE=NLFRIA X MY XA 7 (POINT,LINESTRING,POLYGON) Tld. path ECFIDZET geom BDATIT A X b
YVERUCICRIZE—DITRIRDET, AL ayERREAFRIAAMNITIE, lAL40ERr, aLr>ay
DELZNMNEXRT path L0152 2T72KRLFT,

ST Dump &I 4 X b VU REHT2D12#\WEF, ST Collect/GROUP BY DT, Z DD THATENERK
L%9, 72t 213, MULTIPOLYGON % POLYGON (ZJEBH$ 3 7= 12 ffiuv £ 3,

Enhanced: 2.0.0 Z{AY — 7 = X6, =AxHG, TIN SEBEASNFE L,
Availability: PostGIS 1.0.0RC1, PostgreSQL 7.3 DI L3RBT,

;-td Note
N 3.4 £ 0BT, BBESTUAX N TERT 3L, COBKIEs Sy aLET, i 1.3.4 10
ECTESATOE T,

DXy RIFHFRA U > 7 e ISR L TV E S,
Z ORI ZHEY — 7 = 2HE L TV E T,

Z DBIRII =T & ABRI=AM (TIN) iR L TWE T,
ZOBBE 3 KoticiE L. Z EEHIBRL £ A,

RELH

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
_____________________________ oo oooooooo
CIRCULARSTRING(® 0,1 1,1 0) | t
LINESTRING(1 0,0 1) | f

(2 rows)
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ZHEEY—T7 X, TIN. ZAROH

-- 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))

RERHR

geometry dump, Section 12.6, ST Collect, ST GeometryN

7.4.7 ST _DumpPoints

ST DumpPoints — 4 X s VNOEREDITTH % geometry dump [TOEEERL T,

Synopsis

geometry dump[] ST_DumpPoints(geometry geom);
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BL

DA X MY OEEEE (THR) 2l § 5. 5 %K 3% (SRF=Set-Returning Function) TF, ¥4 X + VU (geom
74—V R) EBHECH| (path 7 4+ —IL R) 2B bgeometry dumpfTOEEZRLET,

e geom 7 4 —I)LRIZIX, BAON/ZIA X N OEERRBLT % POINT A D £,

e path 7 4 —JU K (integer[]) i&. 5256172 F X M) OBEZNOPEENBEEZHNETE4 VT v 7 A TT, 4
VT 7 RF1IREDTT, 722 Z1E. LINESTRING 128 L CTix. LINESTRING ® n BEEDEEY 1 2353
. {1} &7 D £9, POLYGON i2xf LT, 1 ZER%ES (1 R, HiLTHNIR)., j ZIROMEEMNEL T2 L.
{i,j} xRk b %7,

PEEZ SOHE—IF X Y 2EUG T 51213ST PointsZ2 v x5,
Enhanced: 2.1.0 #ER ELE Lz, C BETHELLEBLE L,

Enhanced: 2.0.0 ZHE Y — 7 = 06, =AXG, TIN MIGHEA SN E L,
Availability: 1.5.0

COXYy FIdffER vy v 7 e iifficiis L TnE g,
ZOBBIIZEAEY — 7 = I L TWE S,
Z OEBNI=AE e SRR A (TIN) (SRS L TVWETS,

ZOREENE 3 ZoticIG L. Z EEZHIFRL 8 A

FAYAMNIDITDT—TID /) — RFADHHRNEFE

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 |
fecococccooococoooo
| POINT(1 2)
| POINT(3 4)
| POINT(10 10)
| POINT(3 5)
| POINT(5 6)
| POINT(9 10)
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RN H

SELECT path, ST AsText(geom)

N WN~

o o

oON B
~N N o

FROM (
SELECT (ST DumpPoints(g.geom)).*
FROM
(SELECT
'GEOMETRYCOLLECTION (
POINT ( 06 1 ),
LINESTRING ( 0 3,
POLYGON (( 2 0, 2
POLYGON (( 3 0, 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)

Z@EFEY—7 X, TIN. =ZAFEOH

-- 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)
RETEER

geometry dump, Section 12.6, ST Dump, ST DumpRings, ST Points

7.4.8 ST _DumpSegments

ST DumpSegments — P4 X M YVANDIADITTH 2 geometry dump ITOHEEZIKEL %3,
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Synopsis

geometry dump[] ST_DumpSegments(geometry geom);

B8

VFX MY OUEMET 3, £5 %K TEE (SRF=Set-Returning Function) T%, ¥4 X + VU (geom 7 4 —JL
R) L BHES (path 7 4 — F) 2257 b geometry dumpfTOEEEIRL 3,

e geom 7 4 —)LRIZiE, GRAONZIAX MY OWUERBT S LINESTRING 2AA D £5,

e path 7 4+ —/L ¥ (integer[]) &, 526N 7IF X M) OBEIZNOLDUEEMNERTNETEL 2T v 7 AT
FTo AVFv 7RI 1HBEDTT, 722 21X, LINESTRING (2xf L Tl&. LINESTRING ® n HEBDU% i &
F5e, {1} D FF, POLYGON i LTk, 1 ZIRES (1 2R, FVWTHIR). j ZIROILDIHENIE L
T3, {i,jy b ET,

Availability: 3.2.0
Z DBIBII=MATE & AHRI =AM (TIN) 1R L TWE T,
COBRIE 3 Ioniis L, Z fEZHIBRL 8 Ao

RENLH

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, 55))

) ' ::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. =AFOH

-- Triangle --

SELECT path, ST AsText(geom)

FROM (
SELECT (ST _DumpSegments(g.geom)).*
FROM (SELECT 'TRIANGLE( (

’

~ ~

[cl(eNoNo)

0
9
0
0
e

))'::geometry AS geom
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) AS g

{1,1} b'’|b’" LINESTRING(
{1,2} b'’|b’" LINESTRING(
{1,3} b'’|b’" LINESTRING(
(3 rows)

© oo
© 0o
o wvo
ZlEle

-- TIN --

SELECT path, ST _AsSEWKT(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(O® 0 0,0 0 1)
{1,1,2} b"|b" LINESTRING(O 0 1,0 1 0)
{1,1,3} b'’|b’' LINESTRING(O 1 0,0 0 0)
{2,1,1} b'’|b’' LINESTRING(O 0 0,0 1 0)
{2,1,2} b"|b" LINESTRING(O 1 0,1 1 0)
{2,1,3} b"|b" LINESTRING(1 1 0,0 0 0)
(6 rows)
BE B

geometry dump, Section 12.6, ST Dump, ST DumpRings

7.4.9 ST _DumpRings

ST DumpRings — RV 3> DY 7T D geometry dump [TOEEZRL F T,

Synopsis

geometry dumpl[] ST DumpRings(geometry a polygon);

5598

VA X MYVEZREHME T3, £5 %K T (SRF=Set-Returning Function) T%, ¥4 X + VU (geom 7 4 —JL
R) & BEEEY (path 7 4 —)L K) 57 bgeometry dumpfTOEEZRL 3,
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VA X MN)VEREHMET 3. £5 %K T (SRF=Set-Returning Function) T3%, ¥4 X + VU (geom 7 4 —JL
R) & EHHES (path 7 4 —IL F) 2257 bgeometry dumpf{TOEEZRL %7,

Note Note
POLYGON A X M TOHEMEL £, MULTIPOLYGON TIIEEL £H Ao

Availability: PostGIS 1.1.3 PostgreSQL 7.3 MY EDBRHETT,

ZOREENE 3 oticHIG L. Z EEHIFRL 8 Ao

1]

7)) O—RIRIER,

SELECT polyTable.fieldl, polyTable.fieldl,
(ST _DumpRings(polyTable.geom)).geom As geom
FROM polyTable;

B REROR) I

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))

REHR

geometry dump, Section 12.6, ST Dump, ST ExteriorRing, ST InteriorRingN

7.4.10 ST EndPoint

ST EndPoint — LINESTRING ¥%7z1& CIRCULARLINESTRING O#¥idD KR A >~ b ZIRLE T,
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Synopsis

geometry ST _EndPoint(geometry g);

steA

LINESTRING % 7zi& CIRCULARLINESTRING A4 X MU D, HmEDKRA >+ % POINT TIERLE T, AJI8T X
— & %% LINESTRING T% CIRCULARLINESTRING T®H7RWHEIZIE, NULL iR L 3,

ZDXY v Fid SQL/MM kD FEEETF, SQL-MM 3: 7.1.4
C OBRNE 3 KoniTHIS L. Z HZHIBRL £ Ao

ZDOAYVw FIZHEA P Y e fifRIcH IR LT WE T,

Note
: Changed: 2.0.0 =D DA X MUTILFSAVARI VT THELHRLSARD F LT PostGIS DL
Nt N—o53> Tl COBRIE—DDTILFSAUR NI VT THEL. KK FEELET, 2.0.0
Tl MDTILF A VAR D F EERKIC NULL 23R L £ §, VEEIIXE(L TN TULARLVEEETL
7=, T—42% LINESTRING £ L THMLTWB rBhNnd1—H—(L. 2.0.0 T NULL HiRETNB
CERBRITADBIENEE A

1]

FAVAMY VY TOREIEARA b

postgis=# SELECT ST AsText(ST EndPoint('LINESTRING(1 1, 2 2, 3 3)'::geometry));
st_astext

POINT(3 3)

A4 VAMY LA RA >~ Mk NULL

SELECT ST _EndPoint('POINT(1 1)'::geometry) IS NULL AS is null;
is null

3RILTA VYAV T DK A >~ b

--3d endpoint
SELECT ST _ASEWKT(ST EndPoint('LINESTRING(1 1 2, 12 3, 0 0 5)'));
st _asewkt

POINT(O 0 5)

CIRCULARSTRING DO#&¥iR A > b
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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&R

ST PointN, ST StartPoint

7.4.11 ST_Envelope

ST Envelope — A X MVDOANY YT 4 VI Ry VAR THIAA MV ZKLET,

Synopsis

geometry ST _Envelope(geometry gl);

i

2o A X M) OEREEZE/ NS (float8) ORIMNTY VT 4 Y 7Ry J A% I AA MY TRLET, K
VIVEANT YT 4 TRy ZJZADADARA ¥ P TERSNE T (MINX, MINY), (MINX, MAXY), (MAXX, MAXY),
(MAXX, MINY), (MINX, MINY)), (PostGIS (& ZMIN/ZMAX &3BHIL £7).

MRS 2858 (D Z 4 >, K42 F) & POLYGON X D EWXRITD Y+ X b U, Fbb POINT 703
LINESTRING ZiEL %3

Availability: 1.5.0 Z2EH»ZEHE XA HI /12 floatd 225 float8 1272 D ¥ L7z,
ZDXY v Fix OGC Simple Features Implementation Specification for SQL 1.1 DZEET3,s2.1.1.1

ZDXY v Fid SQL/MM D FEEETF, SQL-MM 3: 5.1.19

]!

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)
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SELECT Box3D(geom), Box2D(geom), ST AsText(ST Envelope(geom)) As envelopewkt

FROM (SELECT 'POLYGON((0 0, 0 1000012333334.34545678, 1.0000001 1,

0))'::geometry As geom) As foo;

RAVRETA VA VY Y TDRIAY T 4 YRy 7R

SELECT ST AsText (ST Envelope(
ST Collect(
ST GeomFromText('LINESTRING(55 75,125 150)'),
ST Point(20, 80))
)) As wktenv;

POLYGON( (20 75,20 150,125 150,125 75,20 75))

REHHR

Box2D, Box3D, ST OrientedEnvelope

7.4.12 ST_ExteriorRing

ST ExteriorRing — RV IV OARERHT 274 VA MY V7 2IKL T,

Synopsis

geometry ST_ExteriorRing(geometry a_polygon);

&II

B

1.0000001 0, 06 <+

POLYGON O ER%E R T % LINESTRING ZIRLEF, DA X FPUDBKRY I TRWESIX NULL 2181 ¥

ER
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N;‘t"! Note
COBBIFTILFRIVI>TEEBELEE A, WILFARU IICH L TIEST GeometryNE 7z

IEST DumpZzHRAL TTFELY,

ZDAY v Flix OGC Simple Features Implementation Specification for SQL 1.1 ®%E%T9, 2.1.5.1
DAYy Fix SQL/MM kD FE TS, SQL-MM 3: 8.2.3, 8.3.3

Z ORI 3 KITITHIE L. Z HZHIFRL ¥ A,

U

--If you have a table of polygons
SELECT gid, ST _ExteriorRing(geom) AS ering
FROM sometable;

--If you have a table of MULTIPOLYGONs
--and want to return a MULTILINESTRING composed of the exterior rings of each polygon
SELECT gid, ST Collect(ST ExteriorRing(geom)) AS erings
FROM (SELECT gid, (ST Dump(geom)).geom As geom
FROM sometable) As foo
GROUP BY gid;

--3d Example

SELECT ST_ASEWKT(
ST ExteriorRing(
ST GeomFromEWKT('POLYGON((® @ 1, 111, 121, 111, 0 01))")
)

)5

st _asewkt

LINESTRING(®@ 6 1,11 1,1 21,11 1,00 1)

RERHR

ST InteriorRingN, ST Boundary, ST NumlInteriorRings

7.4.13 ST_GeometryN

ST GeometryN — YA X vV aL sy a vYOEREEL—DRLET,

Synopsis

geometry ST _GeometryN(geometry geomA, integer n);

%II

B

GEOMETRYCOLLECTION, MULTIPOINT, MULTILINESTRING, MULTICURVE, MULTIPOLYGON, POLY-
HEDRALSURFACE D AN AR FUD, 1 HBEDTNBHOEEZERRELE T, &2l NULL 23K L
R
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;td Note
NP OGC D75 0.8.0 DB Y Fo 2% LAEDICLTNET. Ch&DHOETIE 0 BED o7k
OTL\aij-o
N;‘f"! Note
DA AR DRTOBEE T 3II1EST DumpOBAMERNTT L. B—SF X R U THHIEL 5
i

Enhanced: 2.0.0 ZHRY—7 = ZAMIE, ZAXE, TIN MISHEAXINE Lz,

Changed: 2.0.0 MFETIORTIFIE=LF DI A X + Y Tld NULL 25K D ¥ L7z, ST GeometryN(..,1) DIFAEIC
WBOAX PV RRTEIOIEHEINE L,

ZDXY v Fix OGC Simple Features Implementation Specification for SQL 1.1 T,
ZDXY v Fid SQL/MM D FEETF, SQL-MM 3: 9.1.5

C ORI 3 KITITHIE L. Z HZHIFRL 8 A

DXV FIZHIFRA b Y > 7 e IS L TnE T,

OB ZHEEY — 7 = B LTV E T,

Z ORI =MATE & AHAI=AM (TIN) 1L TWE T,

RENLH

--Extracting a subset of points from a 3d multipoint
SELECT n, ST ASEWKT(ST GeometryN(geom, n)) As geomewkt
FROM (
VALUES (ST_GeomFromEWKT ('MULTIPOINT((1 2 7), (3 4 7), (
( ST _GeomF romEWKT ( '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
S o o g s
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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ZHEEY—T7 X, TIN. ZAROH

-- 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))

BERHR

ST Dump, ST NumGeometries

7.4.14 ST GeometryType

ST GeometryType — ¥4 X + V@D SQL-MM B%CFHITIRL 3,

Synopsis

text ST_GeometryType(geometry gl);
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BL

P4 X » VAEIE’ST LineString’, ST Polygon’, ‘ST MultiPolygon’ DX FH| TR L £ 3,
ometryType(geometry) ¥ 1Z%E7# D, JLIHIZ'ST BT E,. MEZF> TV ERLEEA,

Enhanced: 2.0.0 ZHAY — 7 = AXEHHEA IR E LT,
DAY v FiZ SQL/MM kD %EETF, SQL-MM 3: 5.1.4
ZOBENE 3 JoticIis L. Z EEHIBRL £8 A,
ZOBBIIZ AT — 7 = RIHE L TVE T,

]!

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 (
0 0)),
((6006O, 010,

110,100, 0600)), ((0

~

((

110, 101,100, 110)),
((0 10, 111,110, 010)), ((6
"))

--result

ST PolyhedralSurface

g cNol

111,
011,
)

~

SELECT ST _GeometryType (ST _GeomFromEWKT ( ' POLYHEDRALSURFACE (
0 0)),
(000,010,110,

100, 000)), ((0

~

((1 10, 11,101,100, 1 0)),
((06 10, 11,111,110, 010)),
")

--result

ST PolyhedralSurface

((0

-
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

((000,001, 011,

006,100,101, 00

061,101, 111, 01

((600, 001, 011,

00,100,101, 00

061,101, 111, 01

Z OBAEIZ Ge-

010, 0

1, 0 0 0)

1, 0 01)

010, 0

1, 0 0 0)

1, 001)

P

o

P

>

P

<
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&R

GeometryType

7.4.15 ST _HasArc

ST HasArc — A X PV CHIDEENTVWERESIDRT A M LE T,

Synopsis

boolean ST _HasArc(geometry geomA);

R
VARXPVERBEIARX MV ALY a VIHIRIA VA MY Y IREENA TV E5EIC TRUE ZIRL £73,
Availability: 1.2.3?

ZOBIRIE 3 IoTicHs L. Z EZHIBRL 8 Ao

DXV v FIZHHFRZ MV > 7 e ifisi L Tu g,

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
REHHR

ST CurveToLine, ST LineToCurve

7.4.16 ST InteriorRingN

ST InteriorRingN — RV > D N HHONE () 2R LT,

Synopsis

geometry ST InteriorRingN(geometry a polygon, integer n);
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BL

RV DNEHONEEZRLE T, AR UKD I TROD N HEIFASNOYE1E NULL 2R L ¥73,

Nott Note
COBBITILFRIIDTIEHELFEA. YILFRUIICH L TIFST GeometryNZE 7

ST _DumpZzHA L TTFEL,

ﬂ ZD XY v Fik OGC Simple Features Implementation Specification for SQL 1.1 D5EHETT,
v DAYy Fix SQL/MM kDTS, SQL-MM 3: 8.2.6, 8.3.5

O - omsus 3 JoTITHIS L. Z ERMIRL 2 A,

i

SELECT ST AsText(ST InteriorRingN(geom, 1)) As geom
FROM (SELECT ST BuildArea(
ST Collect(ST Buffer(ST Point(1,2), 2
ST Buffer(ST Point(1l, 2), 10,
) as foo;

9,3),
3))

) As geom

)

REfRHR

ST ExteriorRing, ST BuildArea, ST Collect, ST Dump, ST NumlnteriorRing, ST NumlInteriorRings

7.4.17 ST IsClosed

ST IsClosed — 74 YA U Y ZDURMEBLEN—HR L TWE0%ETAMLET, ZHEY—7 2 22OV TIE
FACTWa) QIR TH20) 2T AMLET,

Synopsis

boolean ST IsClosed(geometry g);

&II

B

LINESTRING D#bm & A —R T 25812 TRUE ZIRL 9, ZHAEY — 7 2 22OV T, ¥—7 = AHMH
BHWTW3) R (L TW3) 2T A M LET,

ﬂ ZD XY v Fid OGC Simple Features Implementation Specification for SQL 1.1 DT,

ﬂ ZDXY v Fix SQL/MM ftEkpFELETT, SQL-MM 3: 7.1.5, 9.3.3

Not Note
SQL-MM Ti& ST IsClosed(NULL) (& 0 ZiRL £9H' PostGIS Tl NULL Z:RL X9,
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ZOREBNE 3 oticIG L. Z EZHIFRL 8 A

CDXY vy FIZERR Y 7 e L T0E 3,
Enhanced: 2.0.0 ZH{KY — 7 = AMIGHEAINE LT,

ZOBEBIZZEAEY — 7 = RIS L TWE S,

FAVARI T ERAL Y DB

postgis=# SELECT ST IsClosed('LINESTRING(® @, 1 1)'::geometry);
st isclosed

postgis=# SELECT ST IsClosed('LINESTRING(O® 06, 6 1, 1 1, 0 0)'::geometry);
st isclosed

postgis=# SELECT ST IsClosed('MULTILINESTRING((® 0, 6 1, 1 1, 0 0),(0 0, 1 1))'::geometry);

st isclosed

postgis=# SELECT ST IsClosed('POINT(0 0)'::geometry);
st isclosed

postgis=# SELECT ST IsClosed('MULTIPOINT((® ©), (1 1))'::geometry);
st isclosed

ZHEEY -7 X0H

-- A cube --

SELECT ST_IsClosed(ST_GeomFromEWKT ('POLYHEDRALSURFACE( ((0 6 0, 6 0 1, 0 1 <+
1, 010, 600)),

(006,016,116, 100,000)), ((60606,1006,1061, 001, 0600) «
),

((110,111,101,1060, 110)),

(10,011,111, 1106,010)), ((661,101,111,611,001)«
) )

-- Same as cube but missing a side --
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SELECT ST IsClosed(ST GeomFromEWKT ('POLYHEDRALSURFACE( ((06 6 6, 0 061, 011, 010, 00 +
0)),
((000,010,110, 100, 000)), ((060060, 1006, 101, 0601, 000) <+

~

((L10,111,101, 1006, 110)),
((010,0611, 111,110, 010)))"));

st isclosed

BEIRHR

ST IsRing

7.4.18 ST IsCollection

ST IsCollection — YA X VDX A THRIAX MV aLrarrz7 AN LET,

Synopsis

boolean ST _IsCollection(geometry g);

5598
FAXTVDRATRIFARA PV ALy arTHE5E1C TRUIEZERELET, a7y a Y iERO@ED T,

e VXX MVavrrary
s XAFRA VI, IAFRYVITY, IAFIA VAP T AFHR v FH—T 2 X
o EEHhIR

;-td Note
N COBBIISAAXRNIDEA TR ERLET, CHIKX. ZOOL 723 >THBHEE. £id—DIL
XY hEEFEODOLI>3>THZHEICIE TRUEZRICEEZEKRLE S,

ZOREBNE 3 oticIG L. Z EZHIFRL 8 Ao
ZOXYy FIZHEX Y 27 tiffic i LT WVWET,

1]

postgis=# SELECT ST IsCollection('LINESTRING(® 0, 1 1)'::geometry);
st iscollection
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postgis=# SELECT ST IsCollection('MULTIPOINT EMPTY'::geometry);
st iscollection

postgis=# SELECT ST IsCollection('MULTIPOINT((® O))'::geometry);
st iscollection

postgis=# SELECT ST IsCollection('MULTIPOINT((® O), (42 42))'::geometry);
st iscollection

postgis=# SELECT ST IsCollection('GEOMETRYCOLLECTION(POINT(O® 0))'::geometry);
st iscollection

REHER

ST NumGeometries

7.4.19 ST _IsEmpty

ST ISsEmpty — A X M UDNZENZT A LET,

Synopsis

boolean ST _IsEmpty(geometry geomA);

SR

TAXPUDNZEI I X FYDEFEEIT true ZIRL T, true DEFICIE. ZOIFX MY IE, ZZEOI A A Y alL
ray, RYar, KLY IVETT,

N;’“’! Note
SQL-MM Tl&. ST _IsEmpty(NULL) (& O R L E9dH. PostGIS Tld NULL ZRL 9,

ZD XY v Fix OGC Simple Features Implementation Specification for SQL 1.1 ®%E#E T3, s2.1.1.1
ZDXY v Fid SQL/MM D ELE TS, SQL-MM 3: 5.1.7

ZDOAYVw FIZHEX Y v e tifRicHIin LT WE S,
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Warning
Changed: 2.0.0 XBIDAR®D PostGIS Tl& ST_GeomFromText('GEOMETRYCOLLECTION(EMPTY)’)
ZFF L E£ L7 PostGIS 2.0.0 TiE. SQL/MM ZEICKL DEH S E B 7D, CNIFFECRD T,

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, 12))'));

st _isempty

SELECT ST IsEmpty(ST GeomFromText('POLYGON((1 2, 3 4, 56, 1 2))')) = false;
?column?

SELECT ST IsEmpty(ST_GeomFromText('CIRCULARSTRING EMPTY'));
st_isempty

7.4.20 ST IsPolygonCCW

ST IsPolygonCCW — KV I VD3 RfEHEI D DR ZHf - TV T, FEHEID ORNRZHRi o TW0Wa 027 A ML E
ED

Synopsis

boolean ST _IsPolygonCCW ( geometry geom );

B8

AN IR P YDETORY T VEZOMNIRICOWTIIKKEEE D T, ETORNBRICOWTIEREE D TH 315
12i¥. TRUE ZRL %73,

AR PR I VEEERE S TWRWESICIE TRUE 2R L 9,
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o-tv! Note
B LTSRN VTIER) IVBREABINFEFRA. B—DFHALESAI VAN VI EETE. A

EBIOEED ICHhHH 5T TRUE BMESNE T,

o+ Note
N RVIYVEZROARAREED ICH>TVWEW (TRDLEAREELARTEZARD 1 BAULEHB) HE
IZl&. ST IsPolygonCW & ST IsPolygonCCW D75 & HIZ FALSE #iRL £9,

Availability: 2.4.0
ZOREENE 3 oG L. Z EZHIFRL 8 Ao
Z OREEE M EIZHIG L £ 5,

BEIRHR

ST ForcePolygonCW , ST ForcePolygonCCW , ST IsPolygonCW

7.4.21 ST IsPolygonCW

ST IsPolygonCW — RV I > 25SHiaHEI D OANBREE > T T, KIFEHE D ONRZFHE> TWE0ET A LET,

Synopsis

boolean ST_IsPolygonCW ( geometry geom );

68

AN FX PV ORTDORY I VEZRDOHNRITOWTIIERGEHE D T, 2 TONRICOVWTIIRKEED TH 25
12id. TRUE 2R L £75,

TARXTVHRRY T UVEEERF > TWARWEFEIZE TRUE ZEL %7,

o'l‘d Note
b LA YA M) VTR IVBREABEINETA. B—OFLEZAIVANIVIRETE. A

BIOAERIDICHD5Y TRUE HMFoNET,

ot Note
H RUIYEZRORRADEERIDICE>TLERW (THRAHDEARCELAATEZARN 1 AR LEH D) HE
Il ST IsPolygonCW & ST IsPolygonCCW D5 & HIC FALSE ZiRL £,

Availability: 2.4.0
ZOREENE 3 oticIG L. Z EEHIFRL 8 A
Z OEEE M EICHIG L 5,
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&R

ST ForcePolygonCW , ST ForcePolygonCCW , ST IsPolygonCW

7.4.22 ST IsRing

ST IsRing — 74 YA MY Y IR TWTHLOHEMTH 2027 XA M LET,

Synopsis

boolean ST _IsRing(geometry g);

i

LINESTRING 23ST IsClosed (ST StartPoint((g)) ~= ST Endpoint((g))) T. 72ST IsSimple (HE. 1 ~
XY 7 a ypEn) 5EIC TRUE 2R L %55,
"

¥ ZdDAY v Flid OGC Simple Features Implementation Specification for SQL 1.1 ®%E#C3, 2.1.5.1

i

7 ZOXY v Rk SQL/MM D EETT, SQL-MM 3: 7.1.6

Not Note
SQL-MM Tl&. ST IsRing(NULL) I& 0 =R L £9h' PostGIS Tld NULL ZiRL £9,

i

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

t | t | t
(1 row)

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

RE R

ST IsClosed, ST IsSimple, ST StartPoint, ST EndPoint

7.4.23 ST IsSimple

ST IsSimple — YA X FUDHCA Y&t 7 FERIGHCEME R LKA Y PN LEZT XA LET,
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Synopsis

boolean ST _IsSimple(geometry geomA);

steA

VAR MNIPEHCA Y ERE T a rRHAEMD X 5 REELRRMERAL VN ER o TWiRWESIZ TRUE %K
LE3, OGC O A X b HHIMN » Z YD ERICHE T 2538 ERICOVWTIE P4 X F 1D OpenGIS “EflL%
MESEICT 2 ZIEL XN,

N;Yf"! Note
SQL-MM Ti&. ST IsSimple(NULL) & 0 Z:&R L £9H% PostGIS Tld NULL ZiRL £9,

Z DAY v Fix OGC Simple Features Implementation Specification for SQL 1.1 ®%EH T3, s2.1.1.1
DAY v KiZ SQL/MM kD% TF, SQL-MM 3: 5.1.8

C ORI 3 KoTTHIE L. Z HZHIFRL ¥ 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

RETRHR

ST IsValid

7.4.24 ST M

STM—FRAYbDO MEZRLET,

Synopsis

float ST_M(geometry a point);
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BL

RA Y PO M EBEEZEL. BMTRWES NULL 2B L E3, AJERA ¥ P TRIFUIRD TH A

A2 Note
N SR (WEI0)06C HHEICA > TOE R AN, A1 > FEEHEERD U X FERLICT BT shics

FTLET,

ZDRAY v Fix OGC Simple Features Implementation Specification for SQL 1.1 DTS
ZDXY vy FiZ SQL/MM fHERDFELET T,

C ORI 3 KITITHIE L. Z HZHIFRL 8 A,

U

SELECT ST M(ST_GeomFromEWKT ('POINT(1 2 3 4)'));
st m

RETR#HR

ST GeomFromEWKT, ST X, ST Y, ST Z

7.4.25 ST _MemSize

ST MemSize — ¥4 X F YA S X EVEFOEHEZEL T,

Synopsis

integer ST MemSize(geometry geomA);

ﬂll

B

TFAX T VHE S X EY ERDOEF N, PRI TIRLET,

Z ORI, PostgreSQL EL M A VT — X N—2 4 7Y 2 7 MEFEOD pg column size, pg size pretty,
pg relation_size, pg_total relation size 52 L ¥ 3

Note
) T—TIDONA MEUDY 1 X% 5 X3 pg_relation_size (& ST _Mem_Size & D/NELV/NA FEEAIR
Not £¥, T pg_relation_size B TOAST b7 — T ILDOFEEBME . TOAST 7¥— 7)LL1§‘H’9
INFASHISTXNIEMZBVEDHTT,
pg_total_relation_size - 7—7J)L. TOAST 7—J Il 1 VTV RXZEHF T,
pg_column_size i&. AKX MUHASLATRZEEAENLETHZ. EEZEBRL TRLET. £0D
78, ST _MemSize &D/NESLKBBZIEHHD £T,



http://www.opengeospatial.org/standards/sfs
https://www.postgresql.jp/document/current/html/functions-admin.html#FUNCTIONS-ADMIN-DBOBJECT

PostGIS 3.4.0betal ~==7 b 131 /896

ZOBEENE 3 Zoticxib L. Z EZHIBRL 8 A,
ZDOAYVw FIZHEA F Y v e fifRicH I LT WE S,
ZOBBIIZEEY — 7 = I L TWES,

Z OBIBIE = AT & A=A (TIN) 1R L TWE T,
Changed: 2.2.0 @& #HANCHE S 7212 ST MemSize ICZEH L L7z,

1]

--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

7.4.26 ST_NDims

ST NDims — ST Geometry HDFBEERITTZIE L ¥ 7,

Synopsis

integer ST_NDims(geometry gl);

ﬁll

B
UF A R Y DEEATTEL £, PostGIS Tl 2 - (XY), 3- (X,Y,2), (XY, M), 4 - (XY,ZM) ISHIEL TV E T,

Z OB 3 KoTITMIG L. Z EZHIFRL €A,




PostGIS 3.4.0betal ~==7 b 132 /896

1]

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
......... dooooooooodboocooooocooo
2 | 3 | 3

RE R

ST CoordDim, ST Dimension, ST GeomFromEWKT

7.4.27 ST_NPoints

ST NPoints — ¥4 X FVDKRA >+ (JHR) OEIEL 73,

Synopsis

integer ST _NPoints(geometry gl);

%8

VAR PMIDRA Y FOERLET, BTOIAX PVICHLUTEELET,
Enhanced: 2.0.0 ZHAY — 7 = AXGHEAZINE LTz,

\ot! Note
1.3.4 &DEITIE. BHIEZESUCVAX NI TERAT S . COBEKIEIZT v alFzd, Chld 1.3.4 %

LETETEThTVE Y,

ZOBENE 3 ZoticHIin L. Z EEZHIFRL 8 A,
ZDAYVy FIZHEZ Y v e fifRicH I LT WE S,
ZOBBIIZEAEY — 7 = I L TWE S,

1]

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
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&R

ST NumPoints

7.4.28 ST_NRings

ST NRings — RV I IAXMVDY Y IHBERLET,

Synopsis

integer ST_NRings(geometry geomA);

i

IVAXPUBRY I VERIEFTAFRY I OGS, VY 7ERIRL £3, NuminteriorRings &i#EW, AR HEL

AET,
OB 3 oticHIE L. Z EEHIBRL £8 A,
ZDOAYVy FIZHHEA U v e tifRic I LT WE T,

]!

SELECT ST _NRings(geom) As Nrings, ST NumInteriorRings(geom) As ninterrings
FROM (SELECT ST GeomFromText('POLYGON((1 2,
6, 1 2))') As geom) As foo;

nrings | ninterrings

BEHHR

ST NumlInteriorRings

7.4.29 ST_NumGeometries

ST NumGeometries — YA X bV alL 7>y a YOEZEKHERLET,

Synopsis

integer ST_NumGeometries(geometry geom);

34,5




PostGIS 3.4.0betal ~==7 b 134 /896

BL

VARPMVDOHZRLEST, VAXPMIBRIAR M) AL I aryEhEAFROGEIF. A X M) OHEIR
L. B=0IF A MVDHEIR 1 2IBL, 2h SN DOEEIE NULL 2R L 7,

Enhanced: 2.0.0 ZHEEY — 7 = A5G, ZAXE, TIN SIGHEAXINE Lz,

Changed: 2.0.0 RO TIX, A X bUBaL 7y a v/ AFRTRWESIZIE NULL 1 8L % L7, 2.0.0
M ETiE. POLYGON, LINESTRING, POINT *Wo /72EH—IF X P Y IZOWTIE 1 ZRLET,

ZDAY v Rl SQL/MM {0 FEE TS, SQL-MM 3: 9.1.4
ZORBIRUE 3 oG L. Z HEHIFRL £ A,
ZOBBIEZHRY — 7 = 2IG LTV E T,

Z ORI =T & AHRAI=AM (TIN) iR LTWE T,

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,-7.1 5,-7.1 4.3,-7 4.2)))"'));

--result

3

REHER

ST GeometryN, ST Multi

7.4.30 ST NuminteriorRings

ST NumlnteriorRings — ARV I Y OWE () DBEIREL £73,

Synopsis

integer ST_NumlInteriorRings(geometry a_polygon);

B
RV I IARX MY ONEROEELET, A X PUMNRY TV TRWEEIE, NULL 2B L £5,

DAYV v Fix SQL/MM {LEEDFEETT, SQL-MM 3: 8.2.5

Changed: 2.0.0 - MO T ., MULTIPOLYGON % L THEAD POLYGON ONIROEIRT Z N TE
F L7
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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;

RERHR

ST NumlInteriorRing, ST InteriorRingN

7.4.31 ST _NuminteriorRing

ST NumlInteriorRing — KV I > DONIR (%) O 2R L £9, ST NumlinteriorRings Dl T3,

Synopsis

integer ST_NumlInteriorRing(geometry a polygon);

RER#HR

ST NumlnteriorRings, ST InteriorRingN

7.4.32 ST _NumPatches

ST NumPatches — ZAEY —7 2 2D 7 2 4 ZAPZRLET, ZHAETROVI A X MY OHEICE NULL %
BLUET,

Synopsis

integer ST_NumPatches(geometry gl);

e
ZHAEY—T7 2 2D T 24 ZBEBRLETZHAETROI A X MY DOYEICIE NULL 218 L% 3,ST NumGeometrie:

DR T, MM OGFIHTIHIHIET 270D H DT, MM i Z &I LARWEEIE ST NumGeometries %
PIENTT,

Availability: 2.0.0
ZORENZ 3 XoTicMIG L. Z EZHIFRL TE A,
ZDAY v Fix OGC Simple Features Implementation Specification for SQL 1.1 ®ZE#ETT,
ZDXY v Fid SQL/MM HHkDFELETT, SQL-MM ISO/IEC 13249-3: 8.5
ZOBBIEZHEY — 7 = 2IG LTV E T,
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1]

SELECT ST NumPatches(ST_GeomFromEWKT ('POLYHEDRALSURFACE( ((6 6 0, 0601, 611, 610, 00 <+

0)),
((0006,010,110,100,000)), ((06O6, 100,101, 001, 0020) «

0 00, 10)
1 10, 0

111,101, 1 1 )
611,111, 1 ©610)), (6061, 101, 111,011, 0601) «
)

REHHR

ST GeomFromEWKT, ST NumGeometries

7.4.33 ST _NumPoints

ST NumPoints — 74 Y A bV ¥ 7 E7IIHFRRA Y > 7 DKRA ¥ MUERLE T,

Synopsis

integer ST_NumPoints(geometry gl);

e
ST LineString %713 ST CircularString R4 > M ZIEL %3, 1.4 K DHfEtEREDICIA VX Y 7
WKOABMGLTWE Lz, 1.4 M ETEIA YA MY ¥ 723 TRLTESARZIRS ST NPoints OHI% T3, £H
WTEZHDIF X M) XA T TEIET S ST NPoints 25 22 #E X TF X\,

ZD XY v Fix OGC Simple Features Implementation Specification for SQL 1.1 ®ZEHETT,

ZDAYV v Pk SQL/MM HHEDELETST, SQL-MM 3: 7.2.4

1]l

SELECT ST NumPoints (ST _GeomFromText('LINESTRING(77.29 29.07,77.42 29.26,77.27 29.31,77.29 <«
29.07)'));
--result
4

RER#HR

ST NPoints

7.4.34 ST PatchN

ST PatchN — ZHAEY —7 2 AD N EHDOIAX MY (724 R) ZIBLF T,



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

PostGIS 3.4.0betal ~==7 b 137 /896

Synopsis

geometry ST _PatchN(geometry geomA, integer n);

steA

I A X VU POLYHEDRALSURFACE %> POLYHEDRALSURFACEM & id. 1 i b TN HHDOY
FAXPN (724 R) ZRLET, 2l 0EEICIE, NULL 2R L ¥E3, ZHAKY —7 2 2258t %
ST GeometryN &R UEZDIED £3, ST GeometryN D A3\ T T,

Note Note
AT IRE1EBEDTY,

N;ﬁ*"! Note
CAX M) DETOERZMET 3ICIEST DUumph'RBHERM T,

Availability: 2.0.0
DAY v Fix SQL/MM ik 05E%E T3, SQL-MM ISO/IEC 13249-3: 8.5
ZOBIIE 3 oniHE L. Z EZHIBRL $8 Ao
Z ORI Z Y — 7 = 2IHE L TV E T,

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)), ((6061,101, 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 e e —
POLYGON((0 © 0,06 1 0,1 106,10 0,00 0))

REHHR
ST ASEWKT, ST GeomFromEWKT, ST Dump, ST GeometryN, ST NumGeometries

7.4.35 ST PointN

ST PointN — YA X MV OERHIDITA YA M) Y ZELFHERA N V7O N FEHORA Y P E2IRLE T,
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Synopsis

geometry ST _PointN(geometry a linestring, integer n);

%A

FAVRAMNY U FREHBRA MY DO N BFHOLZRLET, AKIEZ T A VA Y ¥ 7O S5 TH)IZ
WoTEZET, -1 1IFKEEZIELE T, VAXMIICITA VR MY B WEEICIX, NULL Z3RL £7,

A Note
NP OGC HIED® 0.8.0 A 51> Fvo 2% LHEDICLTWET. hEDEIOETIE 0 XL ED
o TWET. BhA YTy 2 (BH1 YTy o R) 1 OGC (LTI D 5 A

;.ta Note
b RUVLFSAAMIVTRADSA VA M) VT D NBEBDRA Y b 2331013, ST_Dump ZHAL &
ER

ZDRAY v Fix OGC Simple Features Implementation Specification for SQL 1.1 DEETT,
ZDXY v Fid SQL/MM {EERDEE TS, SQL-MM 3: 7.2.5, 7.3.5

C ORI 3 KT L. Z HZHIFRL 8 A

DAYy FIZHIFRA b Y > 7 e IS L TnE T,

Note

N;l-g}, Changed: 2.0.0 E—J A X 1)@ MULTILINESTRING TEIfEL ALK BDFE LTco B—DF1 VXNV
VD574 % MULTILINESTRING ICDWTIFFEICHEWVWTWT, RIIDORL Y FEIRLTWE LT
2.0.0 Tl fttd MULTILINESTRING X [E#kIC NULL ZiRT K SICHRD £ L7,
Changed: 2.3.0: B >T v I INBEMICHED L (-1 IFRIHEZIRLEY)

il

-- Extract all POINTs from a LINESTRING
SELECT ST AsText(
ST PointN(
columnl,
generate series(1l, ST NPoints(columnl))
))
FROM ( VALUES ('LINESTRING(O6 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));
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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 (11 1)
(1 row)

BEHHR

ST NPoints

7.4.36 ST _Points

ST Points — ¥4 X MV DR TOEEEZZLILF RSV FEIRLET,

Synopsis

geometry ST _Points( geometry geom );

SR

VAR M) DETOEEZZLYNALFRA Y PRI RLET, VY IZIVARXR M) DR EKRRAZEOEERS > MR
RIEXINE T (EEEA > b OHIBRDSQHE X 5 ST RemoveRepeatedPoints ZFER L HIFR L 2R AE SN ET),

B AR MY D42 DEFEDRA > MBS 2 EHRZHEIF 3 2 121EST DumpPoints 2 W\ 5,
Ml Z [ESFET 2B I3RS E T,

COXYy FIdhfE 2 vy v 7 e gifficiis L TnEd,

ZOBIIE 3 TS L. Z EZHIBRL $8 Ao
Availability: 2.3.0

]|

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))

REHER

ST RemoveRepeatedPoints, ST DumpPoints
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7.4.37 ST_StartPoint

ST StartPoint — 54 YA MY VY ZDIEEERL %3,

Synopsis

geometry ST_StartPoint(geometry geomA);

BE]

LINESTRING %7-!& CIRCULARLINESTRING A4 X bV D, HHIDAEA > +% POINT TIRLE3, ASI8F X
— &7 LINESTRING T% CIRCULARLINESTRING T3 HRWHEEICIE. NULL 2R L 95,

DAYV v Fik SQL/MM D FEETT, SQL-MM 3: 7.1.3
ZOREENE 3 oTicHIE L. Z EEHIFRL £8 A,
COXYy FIdfhfE 2 vy v 7 e gifficiis L TnE g,

Note
Enhanced: 3.2.0 2TOJHAXMNIDRA Vb ZRTEISICHEDFE LTz UGION— 3V TIEST1 Y
: MU TUNTIE NULL 2R L TWE LT

N"'ld Changed: 2.0.0 —>® MULTILINESTRING TEIMEL A<D £ L7z, PostGIS DEHW/N— 3 > Tla.
COBEBIE. —D DA MY T D 575D MULTILINESTRING ICDWTIFE=EICHEILWTWLWT, B
WAL REERLTWE L, 2.0.0 TlIftho MULTILINESTRING CEBRIC NULL 2RI & SICkhD %
L7co VBRI ELINTUVARVKEETLA. 7—2% LINESTRING £ L THEML TLWB LR
N3da2—4%—IE. 2.0.0 TNULL BNRENZ e 2RBEBRTH3hDINEE A

1]

FSA AN Y TDOWEWERA >

SELECT ST AsText (ST StartPoint('LINESTRING(O 1, @ 2)'::geometry));
st _astext

POINT(O 1)

FA4 VARMY I THEWVWEDDIEHRA > Fid NULL

SELECT ST StartPoint('POINT(O 1)'::geometry) IS NULL AS is null;
is null

3RXRILTA VA MYV TDIREARA Vb

SELECT ST _ASEWKT(ST_StartPoint('LINESTRING(O 1 1, 0 2 2)'::geometry));
st _asewkt

POINT(O 1 1)

CIRCULARSTRING D#a¥sHR A > b
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SELECT ST AsText (ST StartPoint('CIRCULARSTRING(5 2,-3 1.999999, -2 1, -4 2, 6 3)'::geometry «

));
st_astext

POINT(5 2)

RE R

ST EndPoint, ST PointN

7.4.38 ST _Summary

ST Summary — 4 X s VIZOWTOEKCERLET,

Synopsis

text ST_Summary(geometry g);
text ST_Summary(geography g);

BL

DFRX P VIZOVWTOENXZRL T,
DA X MUBDHDOAFEIRCTRENTZT7 7 ICEROBERDED D £5,

e M: M iiliekib E3

s Z:ZHizRb kT

B:NO YT 4 IRy JRARRHET
o G: MR (4277 74) TT
S: ZEHZHRERBET

COXYy FIdfhifE 2 vy v 7 e iifficiis L TnE S,
ZOBBIIZEAEY — 7 2 IS L TWE S,

Z OBIBIT =AY & A=A (TIN) 1R LTWE T,
Availability: 1.2.2
Enhanced: 2.0.0 TY 4275 7 4 MIGpEMENE L,
Enhanced: 2.1.0 SR FHO0ERT S 77 VDB MENE L,
Enhanced: 2.2.0 TIN & #iffoxtioasg@ma s Lz,
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i
=# SELECT ST Summary (ST _GeomFromText('LINESTRING(O O, 1 1)')) as geom,
ST Summary (ST _GeogFromText('POLYGON((0 0, 11, 12, 11, 0 0))')) geog;
geom | geog
_____________________________ ecococococcoocococooococoocooooocoooo

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((6 0 1, 112, 123, 111, 001)) «
')) As geom poly;

geog_line | geom poly

LineString[ZBGS] with 2 points | Polygon[ZBS] with 1 rings
ring 0 has 5 points

(1 row)

RERHR

PostGIS DropBBox, PostGIS AddBBox, ST Force3DM, ST Force3DZ, ST Force2D, geography
ST IsValid, ST IsValid, ST IsValidReason, ST IsValidDetail

7.4.39 ST X

STX— R4V b XEZRLET,

Synopsis
float ST_X(geometry a_point);
B L

AV PO X BEMEZRRL, BHTHRWES NULL 2R LEF, AMEEA Y P TRIFIED 8 A,

N;)‘f"‘! Note
CHAXR)D X EDQRIMEL RAEZEFBICIEST XMinE ST XMaxZzEWEF T,

ZDXY vy FiZ SQL/MM ftEkD5EEETF, SQL-MM 3: 6.1.3

ZOREENE 3 oticIG L. Z EZHIFRL 8 A
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il

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)"')));
st y

RE R

ST Centroid, ST GeomFromEWKT, ST M, ST XMax, ST XMin, STY, ST Z

7.4.40 STY

STY— KA Y FO Y HRELET,

Synopsis
float ST_Y(geometry a point);
L

RA Y POY BEEZEL, ARTRWES NULL 2B LEF, AJEERA ¥ P TRIFUIRD TEA.

N;*"! Note
TAAX M) DEDRIMEL RAEZFBICIEST YMInEST YMaxZEWE T,

ﬂ ZdDXY v Fix OGC Simple Features Implementation Specification for SQL 1.1 0% T,
ﬂ ZDAY v Fix SQL/MM D HEEETT, SQL-MM 3: 6.1.4

O - omsus 3 JoTITHIS L. Z ERHIRL 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)')));
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REHHR

ST Centroid, ST GeomFromEWKT, ST M, ST X, ST YMax, ST YMin, ST Z

7.4.41 ST Z

ST Z — #4 ¥+ @ Zl%EL £,

Synopsis
float ST_Z(geometry a point);
A

RA VMO Z BEEEZIEL, BMTRWZS NULL 2R L E3, AJERA ¥ P TRIFUIRD TH/A.

N;*"! Note
CAXRID Z BORIMEL RAEZFBICIEST ZMinE ST ZMaxZFEWE T,

0 202y FiZ SOL/MM 03T,

0 - omsus 3 JoTITHIS L. Z ERHIRL 24 A,

1]

SELECT ST _Z(ST_GeomFromEWKT ('POINT(1 2 3 4)'));
st z

RERHR

ST GeomFromEWKT, ST M, ST X, ST Y, ST ZMax, ST ZMin

7.4.42 ST Zmflag

ST Zmflag — ¥4 X bV D ZM BIEXTLEZRITHELZRLET,
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Synopsis

smallint ST Zmflag(geometry geomA);

5HER

PAX VD ZIM FEREIRGTE RIS ERL T,

X 0=XY, 1=XYM, 2=XYZ, 3=XYZM ¥t 7 b £,
ZOREBNE 3 oticIG L. Z EEZHIFRL 8 A

ZDAYVy FIZHHEZ Y v e iifRicH I LT WE T,

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

SELECT ST Zmflag(ST GeomFromEWKT('CIRCULARSTRING(1 2 3, 3 4 3, 56 3)'));
st _zmflag

2
SELECT ST Zmflag(ST_GeomFromEWKT ('POINT(1 2 3 4)'));
st zmflag
3
REIRR

ST CoordDim, ST NDims, ST Dimension

7.5 SAAMIITFaAR

7.5.1 ST _AddPoint

ST AddPoint — 74 YA MV Y ZITHRA ¥ FZEMLUE T,

Synopsis

geometry ST _AddPoint(geometry linestring, geometry point);
geometry ST _AddPoint(geometry linestring, geometry point, integer position = -1);
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HER

LINESTRING O position OHiE (0ZUED) ORNCEA ~ F 2B £T, position 87 X —XBEMEX N
27p-1 OEEICIX. LINESTRING OREICEMENE T,

Availability: 1.1.0

ZOREENE 3 oTicHIG L. Z EEHIFRL 8 Ao

]!

3XICTA YDORBADKRA > DB
SELECT ST ASEWKT (ST AddPoint('LINESTRING(® © 1, 1 1 1)', ST MakePoint(1, 2, 3)));

st_asewkt

LINESTRING(®@ 60 1,1 1 1,1 2 3)
F—TNAHDETDITA IZDOWT, AL TWERWS 4 VIZETFBIEE REBICEMT 22T, BILTWAZ %
REEL %5,

UPDATE sometable

SET geom = ST _AddPoint(geom, ST StartPoint(geom))
FROM sometable

WHERE ST IsClosed(geom) = false;

RERHR

ST RemovePoint, ST SetPoint

7.5.2 ST CollectionExtract

ST CollectionExtract — YA X vV aL s> avk2 5222, EEINLZA TOERLEZIDOREZNAVFIF
XMV EERLET,

Synopsis

geometry ST _CollectionExtract(geometry collection);

geometry ST_CollectionExtract(geometry collection, integer type);

steA

TARXPMVALVITarEREET L. BREROXA THH—S N~V FIAX PV RIELE T,

type BHEEZINTVWARWEEIZIE. BRTICDI A X MV ETERELIAFIARA NI EBIRLET, DD, R
VNI A4 VITEBHLEN. T4 VERA Y MITERENE T,

type BIEEINTWVWBEGEIZIE, BEINZXAL TRIEELAFIAXMNIERLET, fEEXNT2E2L T
DHEENEWIGE X, EMPTY PAX MU ZRIBRLET, KAV b, 4, RYVIVEFIWBLTVET, &
A T7DHFESIIRDED TT,

e 1 == POINT
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2 LINESTRING

e 3 == POLYGON

FENFIFRAPVDATIH LT, FFARXPIDEAL TEEELZZA THER L TWAGEICRIEELETIR
=

&
LEd, ARLARWVWEARICE, fBELEZZA 7D EMPTY 4 X MY ZKRL %3, ST Multi”/> Z{fioT~<LF
RIOARX VBT 2B DH 57 5ST MultizfinE 3,

Warning

RILFRIVIVOBRBZEUF v I ZTVEEA. RUIVERDPBEPA—NZVv TLTVEH

BlIClE BREZAAMIVIEFRECRDET (Fce XIE. COB%EST SplitOFERICERAT 2 HELFE
F)o CORRICHED TVBMEST IsValid THEERTE. ST _MakeValidTEETE X,

Availability: 1.5.0

Note

Not 153 £0FDDERIZIETILFSAX FUDAAICH LT, BEXA FICEHEE ZELFISEL
F 7o 1.5.3 TIEEZA FICAHLAVE—SF X FUADICH LT NULL 2RI &S I10B0 E L,
2.0.0 T BRLAVWSHX FUICH LT, 38EXATD EMPTY A X RUEETESICHD £ LT

1]

RRRTTL 725 24 7 OffiH:

SELECT ST _AsText (ST CollectionExtract(

'"GEOMETRYCOLLECTION( POINT(O 0), LINESTRING(1 1, 2 2) )'));
st astext

MULTILINESTRING((1 1, 2 2))

RA ¥ b oHlidi (type 1 == POINT):

SELECT ST AsText (ST CollectionExtract(

'GEOMETRYCOLLECTION (GEOMETRYCOLLECTION(POINT(0 0)))",
1));

st astext

MULTIPOINT((0 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))

RERHR

ST CollectionHomogenize, ST Multi, ST IsValid, ST MakeValid
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7.5.3 ST_CollectionHomogenize

ST CollectionHomogenize — YA X tVaL sy arv®252%r, RbHEMAEREAZEL T,

Synopsis

geometry ST _CollectionHomogenize(geometry collection);

HER

DAXMVavrrarE5z22, THEbEL REEZERLET,

s FIOEENGRZ ALY a YWHEUIBRLFRIAX MY LTREINET,

o XA TREDAL I aviET7 Ty B —® GEOMETRYCOLLECTION &t 7,

e HM—DIFv N FIAX NVEEASRDZAVL I a VIZFOEZEMNREINE T,
e ETNFIARXMIBEFRINTITRED T, YAFIFX N UADEEMRQHER 5ST Multizffiuvx 3,

Warning

0 CORBISHERIAX M) OZEEZRIESNT . ﬁ?ﬁ?ﬁ%ﬁ'—/\‘%ujiéi‘ﬁiﬁ‘fu VD BIFARIER
MULTIPOLYGON D4R EhEF do. CDRRICHE> TLWBHIEST IsValid THEERTEL. ST _MakeValidT
BETETEI,

Availability: 2.0.0

i

B—EEoalLryarhbIEvLFIOF X N UANDER
SELECT ST AsText(ST CollectionHomogenize('GEOMETRYCOLLECTION(POINT(0 0))'));

st astext

POINT(0 0)

A NTFTHE—EZEDaL 7y arhrbIELFIF X b Y ADEHE:
SELECT ST AsText (ST CollectionHomogenize('GEOMETRYCOLLECTION(MULTIPOINT((® 0)))"'));

st astext

POINT(O 0)

ALy alhrbIAFRIF X MY ADEH:

SELECT ST AsText (ST CollectionHomogenize('GEOMETRYCOLLECTION(POINT(® 0),POINT(1 1))"'));
st astext

MULTIPOINT((O 0),(1 1))

FANLEERATBEEDAL I arhDb 7oy P RIAAXA NI ALT T a Y ANDOEH:
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SELECT ST AsText (ST CollectionHomogenize('GEOMETRYCOLLECTION(POINT(OG 0), GEOMETRYCOLLECTION <«
( LINESTRING(1 1, 2 2)))'));

st astext

GEOMETRYCOLLECTION(POINT(® O),LINESTRING(1 1,2 2))

RYVITrDaAvryaryprs (RER) < LFRY T ANDEH:

SELECT ST AsText (ST CollectionHomogenize('GEOMETRYCOLLECTION (POLYGON ((10 50, 50 50, 50 <«
10, 10 10, 10 50)), POLYGON ((90 50, 90 10, 50 10, 50 50, 90 50)))"'));

st astext

MULTIPOLYGON(((10 50,50 50,50 10,10 10,10 50)),((90 50,90 10,50 10,50 50,90 50)))

BEIRHR

ST CollectionExtract, ST Multi, ST IsValid, ST MakeValid

7.5.4 ST CurveToline

ST CurveToLine — HiffZ B4 X MV BRI A X bV ICEH L £75,

Synopsis

geometry ST _CurveToLine(geometry curveGeom, float tolerance, integer tolerance type, integer
flags);

B8

CIRCULARSTRING % LINESTRING (2. CURVEPOLYGON % POLYGON 2, MULTISURFACE % MUL-
TIPOLYGON 12, ZhZhZHL £3, CIRCULARSTRING ¥4 X b U XA FIZHIEL TORNT NS ZAD
HINTHER L 55

260X PRI AX PV IEBRLE ST, ZRFNOHES A X MU £72133413. “tolerance & 4
ToavEMEALTREELCERLE ST (F 74V TR 459D 1 HZIZ320TAH T av L TY),

‘tolerance_type’ 5% & - T “tolerance 5B OERMBIEXNE T,

e 0 (F7 4/ 1): tolerance 1% 4 57D 1 HORISAETT,
e 1: tolerance XHIRP S 74 Y FTORAKAETT, HMAIIANTIIAX MY DHEATT,
e 2: tolerance XM I N FEEBIRTAHED D7 VHEMNORKAKETT,

‘flags’ 518EYy v 74—V KRTT, 774V FTIE 0 TT, KDLy MIIHIEL FT,

o 1o FRe 72 % (5ARNL) 17T

o 2: AREHER, SRR 2 BT B IRHICAE GUR) D 28T £, X7 F 2% OFF ORHIMORNRS H D
FH Ao
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Availability: 1.3.0

Enhanced: 2.4.0 S REEREARIC & 2 FFAHIP & KM I & 2 FPA#EPISMS L, MFREINSHIS L % L e,

Enhanced: 3.0.0 #fAL L 72N & O/ MR EFHE L F Lz, M RR YRR ZPIC 72D TT,

Z DAYV v Fix OGC Simple Features Implementation Specification for SQL 1.1 DEETT,

ZDAY v Fid SQL/MM D ERETS, SQL-MM 3: 7.1.7
OB 3 oTicHIE L. Z EEHIFRL 8 A,
ZDAYVy FIZHEZ Y v e iR IicHIn LT WE S,

1]

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,

<+

P

<o

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,

A

<+

o
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220205.293253319 150494.460635772,220203.420486864 150492.82741196,220201.630114732 <+
150491.104263143,

220199.926450087 150489.295340538,220198.313597205 150487.405001997,220196.795441592 <+
150485.437801511,

220195.375640616 150483.39847824,220194.057614703 150481.291945091,220192.844539092 <«
150479.123276887,220191.739336189 150476.89769814,

220190.744668525 150474.620570464,220189.86293234 150472.297379659,220189.096251815 <+
150469.933722495,

220188.446473951 150467.535293229,220187.915164118 150465.107869888,220187.50360229 <+
150462.657300346,

220187.212779953 150460.189488241,220187.043397726 150457.710378749,220186.995863664 <+
150455.22594426,

220187.070292282 150452.742169995,220187.266504273 150450.265039585,220187.584026947 <+
150447.800520653,

220188.022095363 150445.35455044,220188.579654177 150442.933021505,220189.25536018 <+
150440.541767521,

220190.047585536 150438.18654923,220190.954421707 150435.873040558,220191.973684044 <+
150433.60681495,

220193.102917055 150431.393331943,220194.339400319 150429.237924011,220195.680155039 <+
150427.14578372,220197.12195122 150425.12195122,

220198.661315447 150423.171302099,220200.29453926 150421.298535644,220202.017688077 <+
150419.508163512,220203.826610682 150417.804498867,

220205.716949223 150416.191645986,220207.684149708 150414.673490372,220209.72347298 <+
150413.253689397,220211.830006129 150411.935663483,

220213.998674333 150410.722587873,220216.22425308 150409.61738497,220218.501380756 <+«
150408.622717305,220220.824571561 150407.740981121,

220223.188228725 150406.974300596,220225.586657991 150406.324522731,220227 1504006)

--3d example
SELECT ST _ASEWKT(ST CurveToLine(ST_GeomFromEWKT (' CIRCULARSTRING (220268 150415 1,220227 <«
150505 2,220227 150406 3)')));
Output
LINESTRING (220268 150415 1,220269.95064912 150416.539364228 1.0181172856673,
220271.823415575 150418.17258804 1.03623457133459,220273.613787707 150419.895736857 <+
1.05435185700189,....AD INFINITUM ....
220225.586657991 150406.324522731 1.32611114201132,220227 150406 3)

--use only 2 segments to approximate quarter circle

SELECT ST AsText (ST CurveToLine(ST GeomFromText ('CIRCULARSTRING(220268 150415,220227 <+
150505,220227 150406)'),2));

st astext

LINESTRING (220268 150415,220287.740300149 150448.342699654,220278.12195122 «+
150485.87804878,

220244 .779251566 150505.61834893,220207.243902439 150496,220187.50360229 150462.657300346,

220197.12195122 150425.12195122,220227 150406)

-- Ensure approximated line is no further than 20 units away from
-- original curve, and make the result direction-neutral
SELECT ST _AsText (ST CurveTolLine(

"CIRCULARSTRING(0 0,100 -100,200 0)'::geometry,

20, -- Tolerance
1, -- Above is max distance between curve and line
1 -- Symmetric flag

));

st astext

LINESTRING(O 0,50 -86.6025403784438,150 -86.6025403784439,200 -1.1331077795296e-13,200 0)
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&R

ST LineToCurve

7.5.5 ST Scroll

ST Scroll — FAC 7z LINESTRING OBERZEHE T 5,

Synopsis

geometry ST _Scroll(geometry linestring, geometry point);

BteA

FA U7z LINESTRING ODR4H/# T si% point THRE LZTHAWKEE L £7,
Availability: 3.2.0

ZOBEENE 3 oticxib L. Z EEHIBRL 8 A,
ZOREEE M EICHIG L 3,

]!

B4 >D 3 ZEHOHEAERBEICT

SELECT ST ASEWKT(ST Scroll('SRID=4326;LINESTRING(0 6 06 1, 16 6 2 6, 55 42,00 0 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)

RERHR

ST Normalize

7.5.6 ST _FlipCoordinates

ST FlipCoordinates — X fHY Y fEZ ANERZ A X PV RIRLET,

Synopsis

geometry ST _FlipCoordinates(geometry geom);
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BL

HZoNeIAA MY D X HE Y EZANEA S DOZIEL T, MERE (LX) TRES N2 EEEL oY
FX MY ZEIES 2DV E T,

Availability: 2.0.0

D 20XV FElEA b U Y 2 L TV E T,
O Comsus 3 Kot L. Z EEEIRL 2 A,

O - ommus M s L £,

ﬂ COBBIIZHEARY — 7 2 2IZHELTVE T,

0 - oBIEE = fT v T fsf (TIN) (S HIE LTV 5

i

SELECT ST ASEWKT(ST FlipCoordinates(GeomFromEWKT ('POINT(1 2)')));
st _asewkt

POINT(2 1)

REER

ST SwapOrdinates

7.5.7 ST_Force2D

ST Force2D — YA X bV % 2 KitE— I L £ 3,

Synopsis

geometry ST _Force2D(geometry geomA);

BE]

DARA TV % 120008 — F ) CHEHSE T, ETOHNRBIL XY BEMEDOAZFOZ LITkD £§, OGC #
HWOH T (OGC 13 2 KL A A MY DAREL TVWEY) IHH T 2 72dicflbh 7,

Enhanced: 2.0.0 ZHAEY — 7 = ARG EA X NLE L,
Changed: 2.1.0 2.0.x ®ffix ST Force 2D L MINTWE Lz,

0 202 vy FIZHHEA F Y > 7 e HEIC S LTV E
O - OB SR — 7 = RS LTOE
O - omsus 3 OB HIS L. Z ERMIRL 2 A,
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1]

SELECT ST ASEWKT (ST Force2D(ST_GeomFromEWKT ('CIRCULARSTRING(1 1 2, 2 32, 452,67 2, 56 «<
2)')));
st _asewkt

CIRCULARSTRING(1 1,2 3,4 5,6 7,5 6)

SELECT ST_ASEWKT(ST_Force2D('POLYGON((0 © 2,0 52,50 2,00 2),(112,312,132,112)) ¢«

st _asewkt

POLYGON((0 0,0 5,5 0,0 0),(1 1,3 1,1 3,1 1))

RE R

ST Force3D

7.5.8 ST Force3D

ST Force3D — ¥4 X VY % XYZ £— FIZH#EHIL £3, Z4Ud ST Force3DZ D% T,

Synopsis

geometry ST _Force3D(geometry geomA, float Zvalue = 0.0);

BTL)

U A Y& XYZ E— FIZHH L ¥, Z4UE ST Force 3DZ ORI TT, YAX M UM Z HEHo>TuARN
BEE Zvalue @ Z EZBML £3,

Enhanced: 2.0.0 ZHE &Y — 7 = ARG EA SN E LTz,

Changed: 2.1.0 2.0.x @i ST Force 3D &M{EhTWE Lz,

Changed: 3.1.0. 0 THRW Z HZIEETZ 2 X 51D £ L,

ZOMBIIZEEY — 7 = I L TWES,
DXV FIFHEEA MY o Z e iR LT WE T,
ZOBEENE 3 ZoticHIin L. Z EEHIFRL 8 A,

1]l

--Nothing happens to an already 3D geometry
SELECT ST _ASEWKT (ST Force3D(ST_GeomFromEWKT ('CIRCULARSTRING(1 1 2, 2 3 2, 4 +

52,672,562)')));

st _asewkt

CIRCULARSTRING(1 1 2,2 3 2,45 2,6 7 2,56 2)
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SELECT ST_ASEWKT(ST_Force3D('POLYGON((0 0,0 5,5 0,0 0),(1 1,3 1,1 3,1 1))"));

st _asewkt

POLYGON((0 © 6,06 50,50 0,000),(1106,310,130,110))

REHR

ST AsEWKT, ST Force2D, ST Force3DM, ST Force3DZ

7.5.9 ST Force3DZ

ST Force3DZ — A X b V% XYZ E— FIZH#HIL 3,

Synopsis

geometry ST _Force3DZ(geometry geomA, float Zvalue = 0.0);

B1L]

UF A MY % XYZ T— FICHHILEF., ZHUE ST Force 3DZ MFIATT. Y4 X kU Z fHEFoTWAL
BEE Zvalue © Z EZBINL %3,

Enhanced: 2.0.0 ZHE &Y — 7 = ARG EA SN E LTz,

Changed: 2.1.0 2.0.x ®fix ST Force 3DZ ¥ FHINTWE L7z,

Changed: 3.1.0. 0 THRW ZHZIEETE S X 51T D F L%,

ZOBBIIZEAEY — 7 = ZITIB L TWE S,
CORELE 3 oTicHIE L. Z EEHIFRL £8 A,
COXYy FidhfEx vy v 7 e ifficiis L TnE S,

1]/

--Nothing happens to an already 3D geometry
SELECT ST _ASEWKT (ST Force3DZ(ST_GeomFromEWKT ('CIRCULARSTRING(1 1 2, 23 2, 452,67 2,5 <+

62)")));
st_asewkt

CIRCULARSTRING(1 1 2,2 3 2,45 2,6 7 2,56 2)

SELECT ST ASEWKT(ST Force3DZ('POLYGON((® 0,0 5,5 0,0 0),(1 1,3 1,1 3,1 1))"'));

st _asewkt

POLYGON((0 © 6,06 50,50 0,0 00),(1106,310,130,110))
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&R

ST AsEWKT, ST Force2D, ST Force3DM, ST Force3D

7.5.10 ST _Force3DM

ST Force3DM — Y4 X bV % XYM E— NI L £3,

Synopsis

geometry ST Force3DM(geometry geomA, float Mvalue = 0.0);

598

DAXPYE XYM E— FREFHILET, DAX MU MEZF > TORWEEIX Mvalue ® M EZEBML £
T, ZEEF > TVWAREEE Z HIZBREINE T,

Changed: 2.1.0 2.0.x ®f#i& ST Force 3DM ¥ MHINTWE L7z,
Changed: 3.1.0. 0 TRV M HZIEETZ 5 L5 1T D L7,

ZDAYVw FIZHEZ Y v e iifRicH I LT WE S,

i

--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 ASEWKT(ST Force3DM('POLYGON((0 0 1,06 51,501,060 01),(111,311,131,111)) «

st asewkt

POLYGONM((06 0 0,0 5 0,50 0,0 00),(1106,3106,130,110))

RE R

ST AsEWKT, ST Force2D, ST Force3DM, ST Force3D, ST GeomFromEWKT

7.5.11 ST _ForcedD

ST ForcedD — 4 X + V% XYZM E— R L £ 3,

Synopsis

geometry ST _Forced4D(geometry geomA, float Zvalue = 0.0, float Mvalue = 0.0);
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BL

DAX MY EXYZM E— FIZEHIL 3, Z P M HEXHEWE ST Zvalue & Mvalue ZEBMML 3,
Changed: 2.1.0 2.0.x ®fffix ST Force 4D Y M:INTWE L7z,
Changed: 3.1.0. 0 THW Z X M HEEZIEETEZ2 X5k F L1

COREELE 3 onicHIG L. Z EEHIFRL £8 A,
COXYy FidhfE 2 vy v 7 e ifficiis L TnE S,

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 6 1,0 52,50 3,0 0 4),(111,311,13 +«
1,111)"));

st_asewkt

MULTILINESTRING((® 6 0 1,0 502,5003,0004),(1101,3101,1301,110 1))

BERHR

ST ASEWKT, ST Force2D, ST Force3DM, ST Force3D

7.5.12 ST ForcePolygonCCW

ST ForcePolygonCCW — £ TOMNBRZ KFETEI D 12, £ TONREZRERI DI, 22t L £,

Synopsis

geometry ST _ForcePolygonCCW ( geometry geom );

%A

(FF) RV TTH LT, AERZ KRETE DI, WERZRGFTEIDICHEFIL £5, RY T2 TRVIAX PV,
ZHEINFTIOEREINE T,

Availability: 2.4.0
ZOBERNE 3 Kot HIG L., Z EHZHIBRL XA,
Z OB M EIZHIG L 5,
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&R

ST ForcePolygonCW , ST IsPolygonCCW , ST IsPolygonCW

7.5.13 ST_ForceCollection

ST ForceCollection — YA X MV 2T AX MV aLrya VIZEHHRLET,

Synopsis

geometry ST _ForceCollection(geometry geomA);

i

DAX MY ERIAX PV AL Zya B HBLET, 2 WKB RIFZBMIL S 2 DIEFRTF,
Enhanced: 2.0.0 ZHAY — 7 = AFEHEAZINE LTz,

Availability: 1.2.2 1.3.4 XD #flid. HfEZELIA X MV THESI Iy alEli, 2Hld 1.3.4 M ETIE
AIESATVET,

Changed: 2.1.0 2.0.x @i ST Force Collection ¥ FHINTWE L7z,
Z ORI Z AT — 7 = AIHEL TV E T,
ZOBAENZ 3 Konic e L, Z HZHIFRL £2 A

COXYy Rl X vy v 7 e hifficiis L TunEd,

il

SELECT ST ASEWKT(ST ForceCollection('POLYGON((0 061,060 51,501,001),(1 11,311,133 <«
1,111))"));

st_asewkt

GEOMETRYCOLLECTION(POLYGON((G®6 6 1,6 51,501,060 1),(111,311,131,111)))

SELECT ST AsText(ST ForceCollection('CIRCULARSTRING(220227 150406,2220227 150407,220227 <+
150406) '));
st astext

GEOMETRYCOLLECTION(CIRCULARSTRING(220227 150406,2220227 150407,220227 150406))
(1 row)

-- POLYHEDRAL example -

SELECT ST ASEWKT(ST ForceCollection('POLYHEDRALSURFACE(((0 06 0,0 6 1,0 11,06 10,0 0 0)),
((000,010,1106,100,000)),

((000,100,101,001,0600)),

((110,111,101,100,110)),

((610,6011,111,110,010)),

((6061,101,111,011,0601)))"))




PostGIS 3.4.0betal v~==2 7L

159 /896

GEOMETRYCOLLECTION(
POLYGON((0G 0 0,0
POLYGON((0 0 0,0
POLYGON((0 0 0,1
POLYGON((1 1 0,1
POLYGON((0 1 0,0
POLYGON((® 0 1,1

)

RE R

st _asewkt

ST ASsEWKT, ST Force2D, ST Force3DM, ST Force3D, ST GeomFromEWKT

7.5.14 ST ForcePolygonCW

ST ForcePolygonCW — £ TORZRETEI DI, £ TONERZ KFFETEI D2, 22 vlil L £ 3,

Synopsis

geometry ST _ForcePolygonCW ( geometry geom );

%8

(v F) RV Tzt LT, AERZRRETE D, NEREZ RFFETEIDICEHRIL 3, RV I TRLWIA X MU,

AHINFITRENET,

Availability: 2.4.0

ZOREENE 3 oTicHIG L. Z EEHIFRL £8 Ao

Z DOBEEE MBI L £ 5,

RER#HR

ST ForcePolygonCCW , ST IsPolygonCCW , ST IsPolygonCW

7.5.15 ST ForceSFS

ST ForceSFS — SFS 1.1 ¥4 X MV XA FOA[MES X5 A4 X b VITHEFIL 7,

Synopsis

geometry ST _ForceSFS(geometry geomA);

geometry ST _ForceSFS(geometry geomA, text version);
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18
O - OB SR — 7 = RIS LTOE T
) - oBE = b L A= (TIN) 1285 LT E 5,

D o2y FIRlEA L Y ¥ 2 IS LTV 2 5
O - omsus 3 oL IS L. Z ERMIRL 24 A,

7.5.16 ST _ForceRHR

ST ForceRHR — RV I Y DIHK DA Z Al D IZ5EHI L £ 5,

Synopsis

geometry ST ForceRHR(geometry g);

SR

AV I OHEADA A Right-Hand-Rule IZEWE T, O, KV 3> OEBUE. HREOGHENCZD £3,
Ko, AABREEREEHE D ool X, NERIIRIFETEI D IcEfl N E T, ZDREEIEST ForcePolygonCW @l
<7,

:—td Note
N L0 RHR OB 1. O TEPNIBADER L FELE T, chEBRET 3104
ST _ForcePolygonCW Zf#5 e ZH#HREL X,

Enhanced: 2.0.0 ZHiAY — 7 = AFOHEAINE Lz,
O - omsE 3 KIS L. Z HEHIRL A
ﬂ ZOBEBIIZEAEY — 7 = IS L TWE S,

1]

SELECT ST _ASEWKT(
ST _ForceRHR(
'"POLYGON((0O @0 2, 502,052, 002),(112,132,312,112))"

st _asewkt

POLYGON((0 0 2,0 52,50 2,00 2),(112,312,132,112))
(1 row)

BERHR

ST ForcePolygonCCW , ST ForcePolygonCW , ST IsPolygonCCW , ST IsPolygonCW , ST BuildArea,
ST Polygonize, ST Reverse
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7.5.17 ST _ForceCurve

ST ForceCurve — &4 3255, A X MY RiRZ A4 TICEBL 3,

Synopsis

geometry ST _ForceCurve(geometry g);

ﬁll

B
AJEER SO A X P RHIRETICEF L ET, 74 VIFEGHRICRD, 2 AF I 4 ik~ Faiiiciz b, Ry

IVEFHERR Y kD, SAFRYV A VEIAFI—T 2 AHED F T, ANTARX MY BRRICHIRRETH
57256, ANTEFEICENRINET,

Availability: 2.2.0
OB 3 KITiTHIG L. Z EZHIBRL £€ A

DAYy FIZHEA Y v e fifRicH I LT WE T,

1]

SELECT ST AsText(
ST ForceCurve(
'"POLYGON((0 06 2, 502, 0652,002),(112,132,312,112))"'::geometry

st astext

CURVEPOLYGON Z ((0 0 2,502,052,002),(112,132,312,11 2))
(1 row)

REHHR

ST LineToCurve

7.5.18 ST _LineToCurve

ST LineToCurve — HiffE B4 X bV BRI A X b VICEH L 5,

Synopsis

geometry ST_LineToCurve(geometry geomANoncircular);
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BL

LINESTRING/POLYGON % CIRCULARSTRING ¥ Hif#-R ) B L 3, FliophiEzitidh 3 5 oo
BlRA VvV %5,

¢ Note
N RIS A YR UL R TV, f8E > % 0 L ERT 30+ REAICE. MRIEANY
IXMJERILHDZRLFT,

Availability: 1.3.0
ZOBENE 3 XKITITHIG L., Z EZHIBRL XA,
COXYy FlidhfEx vy v 7 e ifficiis L TnEd,

]!

-- 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,
1 0,-1.12132034355965 5.12132034355963,4 3)) | 3.49440883690764 <«
1.33328930094119,3.12132034355964 0.878679656440359,
| 2.66671069905881 <«
0.505591163092366,2 . 14805029’
0.228361402466141,
| 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
...................................................... e S PR PEPPRE. - - = =
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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)

RE R

ST CurveTolLine

7.5.19 ST Multi

ST Multi — ¥ VFRIFX PV ZIKRLET,

Synopsis

geometry ST _Multi(geometry geom);

%8

RLVFRIFRPMVZIRELET, DAX PUPBICYAFREOEEETITEL X9,

1]l

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)))

BEIRHR

ST AsText

7.5.20 ST LineExtend

ST LineExtend — & DAL B DA ZHE LIRS IER SN T4 Y 2IBL ¥ T,

Synopsis

geometry ST _LineExtend(geometry line, float distance forward, float distance backward=0.0);
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A
RRDIE B DD 2 H6E LI T IER SN 4 V2R L £7, HEED 0 ORFIMIER SN A, JFADH

BER IDTFEINET, 94 VOB (LK) D DODERLLZRA VP TEET 3 HAZRD T, EEHT B3RSV
MIEHRL 3,

Availability: 3.4.0
fl: 100,000 X—kJL. Afi 45 ETHEIhZEI+

SELECT ST _AsText(ST Project('POINT(G® 0)'::geography, 100000, radians(45.0)));

POINT(0.635231029125537 0.639472334729198)

RE R

ST LocateAlong, ST Project

7.5.21 ST_Normalize

ST Normalize — fFHENRERICEZ I A X PV RIRLET,

Synopsis

geometry ST _Normalize(geometry geom);

steA
EFULEEEEN RO A X PV RIRLE T, R I VORCBIZEADIEF. RV IV IHBIT2ERDIE
. BEIAA MV ICBI 2 ERADIEFVPEEIND ZEHD £T,

FrAYOSGE, MBRER (MR LR e EBRICE MR D) ToAHL £7,
Availability: 2.3.0

1]
SELECT ST AsText (ST Normalize(ST GeomFromText (
'GEOMETRYCOLLECTION(
POINT(2 3),
MULTILINESTRING((® 6, 1 1),(2 2, 3 3)),
POLYGON (
(0 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)
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&R

ST Equals,

7.5.22 ST _Project

ST Project — famh HHERE A CHEB SRS V P 2IRLE T,

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);

SR

I S HARICIR o TH A DNl T TRIBE MRS P 2R L RS, AMME:EHbhs DT,

2 RA Y MRE. TN EBRINICERT 372DIC—2HDRA ¥ 25 " DHDEA ¥ MWD D e v, R
VELART & RN F 5,

FREIX — PV THEZET, BBITHIGLTVWET,

77 o ch2 £, Bl (567 0) 22 5EHRIDICH R $5, Bk oRETED I £9,
o JuiAfite (0 &) ©F

o HUIANL /2 (90 &) TF

o FEAAL o (180 ) TF

o PEIEA0L 30/2 (270 &) TF

BOHNMEY 21 (360 &) Z#EZX 2EICNELTVWET,

Availability: 2.0.0

Enhanced: 2.4.0 B JEIEHE AN ETFET 2 X512 F LTz,
Enhanced: 3.4.0 ¥4 X FVU5[¥ Y. azimuth 2&ME L= 2 B4 2 FMEREFLFT,

ffl: 100,000 X—FkJL. AL 45 ETHEEINZERI>F

SELECT ST AsText(ST Project('POINT(O 0)'::geography, 100000, radians(45.0)));

POINT(0.635231029125537 0.639472334729198)

RERHR

ST Azimuth, ST Distance, PostgreSQL function radians()

7.5.23 ST_QuantizeCoordinates

ST QuantizeCoordinates — PEFEHEDER Fii'» b%Z 0L E T,
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Synopsis

geometry ST _QuantizeCoordinates ( geometry g, int prec x, int prec y, int prec z, int prec m );

steA

ST_QuantizeCoordinates &, $5/& L 7/MIRLUT OHTET O FEEERIUCHEIZE Y M (N) ZIE L. &K
DEME Y ML NS Z 01T L ET, MROBEMEEITITOMEZAD F 35, EfEsREEIhET, 2Tk b,
DA X NV A T shcompressible storage typeE{#io T, T4 A ZHHZRINICRD XN TEET, &
DEBUC & > T, NBUSLIT DM D B2 28ENATREICR D 3, FEEINTORVWRITIE X KITOME % £
D2bDr LET, ADHTEUIE. N EONTBOSRE RSN ET (Bl: prec_x=-2 1 100 13D PEEHE %
RELED),.

ST QuantizeCoordinates 2R T 2 BIEIX, CHLHDEEEZELIA X MY, DA X FUVNO 205 DN
WRMEP LM L TVWET, MR LT, DX FYBIKEET 2 PR PR, ZOBBOFHICL > TE
BEr2T5Z2EHY VA, ZOBEBIEZ. DX MY OWNENREE X DIKOHETIERIERI A X+ Y ZERK
T HAREMED D D £ 9,

Availability: 2.5.0

e =

PostGIS 133X T D PEAEE % SR EFE/ NS LT L. 15 MTOBEMINTR EERICR T e TE X,
7272 L. PostGIS TlZ, REMIZ 15 RO T —XOEBNRTE T, Hle LTI, /MNUSEUT 6 HTOREE OH
MRy LTIt X N3 Tiger 7— X035 h 3 (MU, DEZERNTEZ. A 9 #i. HEEIX 8 HITH),

BRNTED 15 O, Z2BOH D 2% INORHADD D £3, EHREFE/NUSEL 52 ORI E v MR B
FRDARELEBIAE > TOWE T, ARHE 9 HTTIEREERE 30 By METRET, 22 By MIAMTIED D 28 A
INODEZFZRDDITTHIEMNTE, MRIFAIMEZAD 28772 £3, filZIX. 100.123456 5
fElx 100.123456000000, 100.123456000001 B XX 100.123456432199 12 fWHe L TRHINE T, &
TIFLLZYT, ThoDANTIE ST AsText(geom, 6) XA UMHEREZELE T, ZhbDby MIED S
WAHEICEY b T AN TESDT, ST QuantizeCoordinates XMLy b5 22y MT0 2ty
FLET, EVEEMEOL y TR, EHNR 0 D7 ay 75, PostgreSQL 12 & » TR EME X L7z
RE—=VBERLET,

s Note
Nt St X R DT 1 R EDH 1 XD ST QuantizeCoordinates DEEXBENICKITET, &
AAXARVDXAEVFBZHRE T BST MemSizeld. AKX MUICFEOND T« X7 LD IH DD
S53REILCEZRLET,

]|

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;
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13

12

11

10

-1
-2

-4
-5
-6
-7
-8
-9
-10
-11
-12
-13
-14
-15

REHHR

123.

123.

123.

123.

123.

123.

123.

123.

123.

123.

123.

123.

123.

| 061010000005f9a72083cdd5e405f9a72083cdd5e40

.456789123456)

| 01010000005f9a72083cdd5e405f9a72083cdd5e40
456789123456)

| 01010000005f9a72083cdd5e405f9a72083cdd5e40
456789123456)

| ©61010000005¢c9a72083cdd5e405c9a72083cdd5e40
456789123456)

| 0101000000409a72083cdd5e40409a72083cdd5e40
456789123456)

| 0101000000009a72083cdd5e40009a72083cdd5e40
456789123455)

| 06101000000009072083cdd5e40009072083cdd5e40
456789123418)

| 0101000000008072083cdd5e40008072083cdd5e40
45678912336)

| ©6101000000000070083cdd5e40000070083cdd5e40
456789121032)

| 06101000000000040083cdd5e40000040083cdd5e40
456789076328)

| 0101000000000000083cdd5e40000000083cdd5e40
456789016724)

| 0101000000000000003cdd5e40000000003cdd5e40
456787109375)

| 06101000000000000003cdd5e40000000003cdd5e40
456787109375)

| 01010000000000000038dd5e400000000038dd5e40
45654296875)

| 01010000000000000000dd5e400000000000dd5e40

| 01010000000000000000dc5e400000000000dc5e40

| ©61010000000000000000c05e400000000000c05e40

| 01010000000000000000005e400000000000005e40

| 010100000000000000000058400000000000005840

| ©610100000000000000000058400000000000005840

| ©610100000000000000000058400000000000005840

| 010100000000000000000058400000000000005840

| ©610100000000000000000058400000000000005840

| 0610100000000000000000058400000000000005840

| 010100000000000000000058400000000000005840

| ©610100000000000000000058400000000000005840

| 0610100000000000000000058400000000000005840

| ©610100000000000000000058400000000000005840

| 0610100000000000000000058400000000000005840

| 010100000000000000000058400000000000005840

| ©610100000000000000000058400000000000005840

ST SnapToGrid

7.5.24 ST_RemovePoint

st astext

POINT(123.456789123456

POINT(123.456789123456

POINT(123.456789123456

POINT(123.456789123456

POINT(123.456789123456

POINT(123.456789123455

POINT(123.456789123418

POINT(123.45678912336

POINT(123.456789121032

POINT(123.456789076328

POINT(123.456789016724

POINT(123.456787109375

POINT(123.456787109375

POINT(123.

POINT(123.
POINT(123.
POINT (123
POINT (120

(
(
(
(
POINT (
POINT(
POINT (
POINT (
POINT(
POINT (
POINT (
POINT(
POINT (
POINT (
POINT(
POINT (
POINT(

ST RemovePoint — 54 YA MY 06 HA v F2HIBRL $9,

96
96
96
96
96
96
96
96
96
96
96
96
96

123)
120)
96)

96)
96)
96)
96)
96)
96)
96)
96)
96)
96)
96)
96)

<

<+

45654296875 <+

453125 123.453125)
4375 123.4375)
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Synopsis

geometry ST RemovePoint(geometry linestring, integer offset);

steA

FAVAM) U IPERA VI ERHIBRLE S, A VT v 7 RAX08BFEDTT, ALY 7280V 4 A MY
VITWEZDZDIFENET,

Enhanced: 3.2.0
Availability: 1.1.0

C ORI 3 KITITHIE L. Z HZHIFRL 8 A

i

L7742 (VYD) DREZHIBRST 22 74 VAT 725 2 e BRIEIN TV E §.geom 5 LINESTRING
THHEIRETELET,

UPDATE sometable
SET geom = ST RemovePoint(geom, ST NPoints(geom) - 1)
FROM sometable
WHERE ST IsClosed(geom);

BEIRHR

ST AddPoint, ST NPoints, ST NumPoints

7.5.25 ST RemoveRepeatedPoints

ST RemoveRepeatedPoints — AR A > b 2R\ F X P U ZIRL T,

Synopsis

geometry ST RemoveRepeatedPoints(geometry geom, float8 tolerance);

B L

BERA VI EBRWESAX P ERLETS, Z0BKIE (MULTI)LINESTRING, (MULTI)POLYGON, MUL-
TIPOINT OAZIL 3, ETCORHEOI A A NI 25X 2 TE%3, GEOMETRYCOLLECTION
DOEZRIFMEFNCUFE X N FF, LINESTRING Ol ffFE 3,

tolerance Z48E L7 HE2IE. MOTHMR E OFEMEAFFAERENIC DS 2THRIZEH L TWd AR INET,
Enhanced: 3.2.0
Availability: 2.2.0

ZOBEBIIZEAEY — 7 = IS L TWE S,
ZOBERE 3 KoticHIG L. Z EEHIBRL X8 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 (0 6, 6 0, 11, 66, 11, 22)'));

LINESTRING(O 0,1 1,0 0,1 1,2 2)

Bl: OAX bVarryaryoBERIFMEINAETILE T,

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: FFPABEAIC D 21 DB L AL~ OHIER,
SELECT ST_AsText( ST_RemoveRepeatedPoints( 'LINESTRING (6 ©, 6 0, 1 1, 55, 11, 2 2)', 2)) ¢

LINESTRING(O 0,5 5,2 2)

REHR

ST Simplify

7.5.26 ST Reverse

ST Reverse — [HRDIHEFZHICL72TF X MY ZIKRL ET,

Synopsis

geometry ST _Reverse(geometry gl);

SR

YOIA X M) THEHAEETS, HEDIEFZHICL FT,
Enhanced: 2.4.0 BIfRXIGHEA XN E L=,

ZOBEENE 3 oticxib L. Z EEZHIBRL 8 A,
ZORBIIZERY — 7 = 212G LTV E T,

1]/

SELECT ST AsText(geom) as line, ST AsText(ST Reverse(geom)) As reverseline
FROM
(SELECT ST MakelLine(ST Point(1,2),
ST Point(1,10)) As geom) as foo;
--result
line | reverseline
..................... e
LINESTRING(1 2,1 10) | LINESTRING(1 10,1 2)
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7.5.27 ST_Segmentize

ST Segmentize — 52 =R EBBI MO ERHLRVEIZHELEIAX M) IOF T 74 BBELET,

Synopsis

geometry ST _Segmentize(geometry geom, float max segment length);
geography ST_Segmentize(geography geog, float max segment length);
heA

max_segment length ZHX 2 R X DD ERBVEISEH LI ARX NI IPATTT7 4 2R LET, BX
X2 KT TEBEEINE T, BORIFECEREOBRIICHBEINE T,
o IAXPVIZOVTIE, BARDOBEMIZZEMBIARDEA TS,

o IATT T 4ITOVTUE, BRARDOHEMIIX — ML TY, BEEHIEKETHREL £, BMXNZTHLAX, oD
St s B CE X 2 BRIDD RPN S K5 ifEeh g,

Not Note
COBRBIIRWVMEDERLCT3EITITI,. EARLDBVMERZRCTBZidLEH A

Warning

0 RVWEDZ ST ANTIE, EBBIFEL max _segment length #IEET D L. FERICZ K DIERNEN
TNBEREMDDHD £, ChiE. SIBDPEARTRACROHE L TR TEESNLIEEIC. BRRE
FICRETZRIEMDA DD FT,

Availability: 1.2.2

Enhanced: 3.0.0 ¥4 X bV DBENZBNT, BHERZ, FALEXSELTVET
Enhanced: 2.3.0 ¥4 277 7 1 O7EICBVT, BEZ, FALEIAELTVET
Enhanced: 2.1.0 ¥4 275 7 4 MG EA I E L,

Changed: 2.1.0 ¥4 277 7 4 G DE A DFER, ST Segmentize(’'LINESTRING(1 2, 3 4)', 0.5) &%
22, DOFVEBZT —DRELET, ANTREIAX NIDIAT T 7 4 DEMERICIEET I2HELPDD F7,
ST GeomFromText, ST GeogFromText, W\ 7zWAIAD* ¥ X b (fil: ST Segmentize('LINESTRING(1
2, 3 4)'::qgeometry, 0.5) ) BTV T

1]

74 Y D5El, ROTIIGF TR SN, ORI EaEH SN EE A

SELECT ST _AsText (ST Segmentize(
'"MULTILINESTRING((O® 6, 6 1, 0 9),(1 10, 1 18))'::geometry,
5));

MULTILINESTRING((® 0,0 1,0 5,0 9),(1 10,1 14,1 18))

R I D5E:
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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 ¥ PR — PLOBRKMAGREME 0TI A T T 74 D74 v OnEl, HAIX, SWmEZ D% SR> T
BiMEnEd,

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 > THIMLE NS A 7T 74 DS 4 >

RERHR

ST LineSubstring

7.5.28 ST _SetPoint

ST SetPoint — 54 YA MY Y TDRA Y b 52X b0 KRA V MCEEHEI T,

Synopsis

geometry ST _SetPoint(geometry linestring, integer zerobasedposition, geometry point);

steA

FAVAPI D NBHEEZONTZRA Y MCBEBRZET, A V7T 27RF 0B LEDTT, BDA VT v
2[R 525 e RKEDPOHMZET, -1 1 ZREORA U FRIELET, ZUE. HAD —DEWRIZERO Y L
—avyy TEMEEL XD T R5ED MY HIRICERTT,
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Availability: 1.1.0
Updated 2.3.0 : ;2 FDOEE

ZOREENE 3 oticIG L. Z EEZHIFRL 8 A

1]

--Change first point in line string from -1 3 to -1 1
SELECT ST AsText (ST _SetPoint('LINESTRING(-1 2,-1 3)', 0, 'POINT(-1 1)'));
st astext

LINESTRING(-1 1,-1 3)

---Change last point in a line string (lets play with 3d linestring this time)
SELECT ST _ASEWKT(ST_SetPoint(foo.geom, ST NumPoints(foo.geom) - 1, ST GeomFromEWKT('POINT <«
(-113)")))
FROM (SELECT ST GeomFromEWKT ('LINESTRING(-1 2 3,-1 3 4, 56 7)') As geom) As foo;
st _asewkt

LINESTRING(-1 2 3,-1 3 4,-1 1 3)
SELECT ST AsText (ST SetPoint(g, -3, p))
FROM ST GEomFromText('LINESTRING(® 0, 1 1, 2 2, 3 3, 44)') AS g

, ST PointN(g,1) as p;
st astext

LINESTRING(G 0,1 1,0 0,3 3,4 4)

&SR

ST AddPoint, ST NPoints, ST NumPoints, ST PointN, ST RemovePoint

7.5.29 ST _ShiftLongitude

ST_ShiftLongitude — #EEFELHEZ-180 A5 180 FOHPH L 0 D5 360 EOHPH & D ~DDHIPH 21T =
KFsXo57FLET,

Synopsis

geometry ST_Shiftl.ongitude(geometry geom);

BL

AR PVDRTDRA ¥ MERZGA. FEED-180 E2 6 0 EOHPHICH 2 D% 180 FEH 5 360 EOHIH
127 P LT, 180 EH 5 360 EOHPHIIH 2D %-180 EHH 0 EOHFMICS 7 FLET, ZOBBUINFRE
%D ETOT, -180 EH 5 180 HOHMHD T — X% 0 EH 5 360 FEOHPHORIUT L. 0 EH 5 360 D HiH
DF—&%-180 5 180 EOFFHDORBUI L £7,

o+ Note
NP = DEI#IZ. SRID 436 (WGS84 HIEEAER) 0 & 5 BB EEEDEIEER 1557 — 4 DB AR - T
nET.
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Warning
1.3.4 X DEJTIE MULTIPOINT TIFXENMELBWNITHH D £ L7 1.3.4 U ETIE MULTIPOINT THE)
fELE Y,

ZOBEENE 3 Zoticxib L. Z EEHIFRL 8 A,
Enhanced: 2.0.0 ZHifAHY — 7 = 20 e TIN SS3EA XN E LTz,
CHE: ZOB%E 2.0.0 T”ST Shift Longitude” 225 H/MEHEL £ Lz,

Z ORI Z RS — 7 = 212G LTV E T,
Z OB =EAF  ARAIZA8 (TIN) s LTuES,

U

--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)
RE R
ST WrapX

7.5.30 ST WrapX

ST WrapX — P4 X bV % X ETRHIDAEEET,

Synopsis

geometry ST WrapX(geometry geom, float8 wrap, float8 move);
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BL

ANIARX MV EREILT, 2TOMRERD THIDAA ('wrap’)l ##25'move’ 23T X — X TR &7z 51,
Thbb, G (move HEE) /-3 EM (move’ BIEE) ICETOEENED 2 X5 ICBEIX 8, REBICHME
ALET,

o+ Note
N BRERBEANZ TBE>RU>J) LT MRMPH—FADSHS—AICRITBVESICTEDICHER X
ED

Availability: 2.3.0 GEOS 2342 T9,

C ORI 3 KITITHIE L. Z HZHIFRL ¥ 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);

REHHR

ST ShiftLongitude

7.5.31 ST _SnapToGrid

ST SnapToGrid — ANY A X MY OETOEERAINZZY v FIc2AFy FLET,

Synopsis

geometry ST _SnapToGrid(geometry geomA, float originX, float originyY, 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);

steA

1,2, 3FBHOERTIEZ. ANTARXA NV DLTOEL Y M 2FEAL LY A ZEREDZ) Y FICRF v T LE
T, MUEMIEDB, BT 2R Y PEHIBRLE S, 5 AX NIDIA X MY XA TRERTEROVERA
VELAEO R EEE. NULL 2B LET, aL 27> a YNTHRELLEIARX MVIEZEIrHHIBRE A E
T, BEEZEL TOIMHNET,

4 ZHoOWRIZ, 1.1.0 TEAZINE L, ANPAXFVDETORS >V M 2FES (56 2 518TIHEET 2 H DT,
KAV P TRITNUIZD FHA) AP A XZEDT VY FITRAF vy TLET, 77Uy FICAFy F LK R
WRITIZDOWTIEH A X2 0 2 8ELE 3,
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N;‘W‘ Note
IRENZ DA X M) IFBEMEDALRONTVEIDDBHNEEA (ST IsSimplezBRL TLETWY),

. Note
Nott 1.1.0 lREDEITIZ. CORRMIIEIC2 AT AAXA MY EIRLF LT, 1.1.0 lRHD S REINZ D F X
FUDRTEIE. ATMEDOSBETFODTFSENTVWRVWRRDRITERLICADET, 2TDOJ Uy RO
RITETEHRTDICIE. 23|I AA NI ERBEREZFE>TTFELY,

Availability: 1.0.0RC1
Availability: 1.1.0 - ZfE& M {EIZHIGEL E L7

C OB 3 KTISMIG L. Z EZHIFRL XEA,

1]l

--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, 6.1, 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

ST Snap, ST ASEWKT, ST AsText, ST GeomFromText, ST GeomFromEWKT, ST Simplify
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7.5.32 ST Snap

ST Snap — ANIAX M)V DI THEZZRIO A X N DHEHKICAF Yy FLET,

Synopsis

geometry ST _Snap(geometry input, geometry reference, float tolerance);

BE]

AR FVDHELAL AR, $I—D2DIFX MNIDHEEICAF Yy FLET, A F v ITHEFINLMERHIET 2
WKIEAFy THEEFRMEZHEONE T, BRIAXA FVVIEXFy PENEHAREOANIIAX VYTT, A F v S
DRELZDoEGEITE, ANIPAX PR EBEINTIREINE T,

—ODIFAR NI PEH D —OANDEWUI K-> T, AfFEyY (V—FERE S V&2t 7 > a VitAETHERZS| =
BILED) BRI, A—NLAHEOUANR MELHEINE T,

DHEWIZZHDAF v TRIToHEEIE. EREINS ROV RIERZRAAREERDH D T, WORF v IH
BEPEHET D7D, La—URAT 4 v ZICAFy TENTHEOBENMNENRDS LrHD EHA, LIL,
B X NIBENRRAF Y A2 ZF5,

o+ Note
N BB U X b U REEEA STV B ALENE LA (ST IsSimple£BBL TS L) L.
1k T VB BRI EE A (ST IsValidZ B LT FE ).

GEOS €Y 2 — )V THBELTVET,
Availability: 2.0.0

1]

< ILFRVILEIA VAN U (RF v TH)




PostGIS 3.4.0betal v~==2 7L

177 /896

AN
~—_/

FGAVRAMY VI 1.01 OHFREEET<LFRY
IEAFy TLET, il L FRYITIET
AVANY T ORBD ET,

SELECT ST_AsText(ST Snap(poly,line, <«
ST Distance(poly,line)*1.01)) AS polysnaf
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)))

RNVFIA AN Y AT 1.25 OFREET~IL
FRVIVERAFy T LET, it FRY I
VIETAVARNY ORI,

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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TEDILFRY 212 1.01 OFREHETS 4 > &
NI T ERRAFTLET, FIiLWLWIAL R MY ¥
AE=LFRY T NTORBD F5,

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,
((151 160, 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)

TLDRAFEY TN 1.25 DHFREEETI A VX
NV YT RRF T LET, FILOWIA VAR Y ¥
I~ FRY) T NZORBH FTF,

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

LINESTRING(26 125,54 84,101 100)

151 +«

BEIRHR

ST SnapToGrid

7.5.33 ST SwapOrdinates

ST SwapOrdinates — 52 65174 X F VIZBWTEH R o PEEDEZ AN

Synopsis

ZTeP IR PV ZERLET,

geometry ST _SwapOrdinates(geometry geom, cstring ords);
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BL

GZoNTIAA MV IZBVWTEZONLEEDEZ ANWEZ T F X P ZIRL T,
ords 5183 2 XFDXFHNT, ANFEZBHEIEXZRLE T, FBEIEAIE X Y, 2z m AT,
Availability: 2.2.0

DXy RIZHIFRR bV 7 e fifRIcE L TV E T,
ZOREUZE 3 Konicin L. Z HZHIFRL £2 A

C DOBIRIE M EIZHIG L 5

Z ORI ZEEY — 7 = 2R LTV E T,

Z OBBIE=ATE e A=A (TIN) 1ISHGL TWE T,

1]/

-- Scale M value by 2
SELECT ST _AsText(
ST SwapOrdinates (
ST Scale(
ST SwapOrdinates(g, 'xm'),
2,1
)’
'xm')
) FROM ( SELECT 'POINT ZM (0 O O 2)'::geometry g ) foo;
st _astext

POINT ZM (0 0 @ 4)

RETRHR

ST FlipCoordinates

7.6 TFXBUIREE
7.6.1 ST_IsValid

ST IsValid — A X P U 2 KL TEEZNTVWEHLDT R b,

Synopsis

boolean ST _IsValid(geometry g);
boolean ST _IsValid(geometry g, integer flags);
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BL

ST Geometry ESEERNTH D, 2 KL TEYE S 2% OGC HANCH>TTF A ML ET, 30tk 4 Kotd
DA X PUTIE, ML 2 ZOCTITVWE S, A X P UMBARER S, PostgreSQL NOTICE 2 i X, RIET
HHEHDOFHMOIREINE T,

flags 85 X — X B O FHIE T 2 HICDOWTIEST IsValidDetail TEHBH L TWE 3,
D X bV EHIICE T 2 EEIERIC oW T Section 4.4 BB LT X W,

N;‘f"! Note
SQL-MM Tl&. ST_IsValid(NULL) (& O IR L £ H. PostGIS Tl NULL =i RL £9,

GEOS Y 2 — N TEHLTWVWET,
72 7 Z3 T AR 2.0.0 25B8NCRD £ LA,

ZdDXY v Fix OGC Simple Features Implementation Specification for SQL 1.1 0T,

ZDXY vy FiZ SQL/MM ftEkDFEEETF, SQL-MM 3: 5.1.9

\ott Note

OGC-SFS % SQL-MM %, ST_IsValid T7 5 75| 8Zz 2L ARKRICHE > TWEEA. 75713 PostGIS 1
BiR T,

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

___________ dboooooooooo

t | f

RETERR

ST IsSimple, ST IsValidReason, ST IsValidDetail,

7.6.2 ST IsValidDetail

ST IsValidDetail — 4 X b UDZED, ZUTRWERSGHEBEMEZ Zh2RT valid detail 172K L
795

Synopsis

valid detail ST IsValidDetail(geometry geom, integer flags);



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

valid detail 72 B L E3, ZHE. A X MUDBEZYIE S »E/RT EBME (valid), FIETH 28 E %
R T (reason), NIETHEMEZIERT 524X bV (location) 2674 h ¥7,

FRIEYA X MY OFFMERE O % § 5ST IsValid 2 ST IsValidReasonDiA G HEEZWET 272DV
ERS

BT X =% flags lZE Yy b 7 4 =L FTT, ROEZFHOZ LB TEET,

* 0: @D OGC SFS fHliE 7 V2 HH L £95

e 1: HEZEOHCHEMY > 7 DN > T WDRY ) BELRr LET, ZOFMETVIEIRSDY —IL
Tfibn37® ESRI 7527 £dEbNEF, OGC EFATIEARELINZZLIREFEL T,

GEOS £V 2 — L THEHLTVWE T,
Availability: 2.0.0

1]l

--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
_______ dbecococccoodbccooococoooo
t I I

BEIRHR

ST IsValid, ST IsValidReason
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7.6.3 ST _IsValidReason

ST IsValidReason — 4 X b UG %2R XFEAZIRE L. AELRGEEFHBZRL X5,

Synopsis

text ST_IsValidReason(geometry geomA);
text ST_IsValidReason(geometry geomA, integer flags);

B8

IARXMUREYHE S Hh RERGERZOMHEZRT XTI EZERL T,
TIERYAX Y B OFMEHE 24T 2012, ST IsValide AL £3,
#Frxha flags 1. ST IsValidDetaillzd h 3,

GEOS £V 2 — L THEBHLTVE T,

Availability: 1.4

Availability: 2.0 7 5 7% 3B,

1]

-- invalid bow-tie polygon
SELECT ST IsValidReason(

"POLYGON ((100 200, 100 100, 200 200,

200 100, 100 200))'::geometry) as validity info;
validity info

Self-intersection[150 150]

--First 3 Rejects from a successful quintuplet experiment
SELECT gid, ST IsValidReason(geom) as validity info
FROM

(SELECT ST MakePolygon(ST ExteriorRing(e.buff), array agg(f.line)) As geom, gid

FROM (SELECT ST Buffer(ST Point(x1*10,yl), z1) As buff, x1*10 + 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) zl
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 | validity info

______ e e
5330 | Self-intersection [32 5]
5340 | Self-intersection [42 5]
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5350 | Self-intersection [52 5]

--simple example
SELECT ST IsValidReason('LINESTRING(220227 150406,2220227 150407,222020 150410)');

st isvalidreason

Valid Geometry

REHHR

ST IsValid, ST Summary

7.6.4 ST MakeValid

ST MakeValid — JHRZKS ZERLICRERIAX MV ZZY LRI AX MVIZLES LA ET,

Synopsis

geometry ST _MakeValid(geometry input);
geometry ST MakeValid(geometry input, text params);

ﬁll

EA
BEZoNIAERTARX MY 2, ANTAXMVDHEFZETHIC, ZEBRKRBFTEMLIS e LET, 2HRY
ARX M VIIEEEFITELE T,

©I53 5 A POINTS, MULTIPOINTS, LINESTRING, MULTILINESTRING, POLYGON, MULTIPOLY-
GON, GEOMETRYCOLLECTION BXUZRHDEZLEZHDTT,

SERF IR OB O E . HAOY A X F VIR FRTFEZBENITOCOI A X v VDalr sy a v
D, ABNKITTOT A X MY aLrzyaricizh 9,

H—Rya i HCA YZEZ I8H25EITE. vV FRVITICRD £T,

params 58U, ZYURIARX MV EWETLDIH5 XYy FE2EIRTI21-DDEEXFINEEGZ5DIC
ffi 2 £9, LEXFHZ"method=linework|structure keepcollapsed=true|false” ¥ \» > ER IV E T,
“params” I NIGEICIE, “linework” YA X AT 7 4L b LTHEbLAET,

"method” ¥ —IZH L T OB/ AEIZ=2HD £7,

e “linework” EMEKD 7N TV XL TT, BZLDIKETDOIA ML, fMlH»s, — FE2ERLT, 22h
DEYRIARX MV EMEELE T,

* "structure” 13, VY7 OREADEZHAIL T, SV VI E2EEL. BTORNY YL DEZIS Z L TH L
WIF X MY ERREREL T,

“keepcollapsed” ¥ —iX”structure” 713V XLATDAEMN TS, “true” /=& false” D £¥, "false”

DPHEESINZGEITE. 1 5D LINESTRING FD X 5 BRIEWIITICHAE L /2904 X VUV ERIHETEE T,

GEOS Y 2 — L TEHELTVWET,

Availability: 2.0.0

Enhanced: 2.0.1 & DdsE
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Enhanced: 2.1.0 GEOMETRYCOLLECTION ¥ MULTIPOINT D %}itD3EN
Enhanced: 3.1.0 NaN {E% £ O EEOHIFRABEMX N E L,

Enhanced: 3.2.0, 713U X A2 $ 3FEE S X — &’linework’ ¥’structure’ 2B XNE L7, GEOS
3.10.0 U EXBRETT,

O - omsus 3 JoTITHS L. Z ERMIRL 24 A,

1]l
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before geom: DDA —=NZ v FLTVWERY) I UNRHREIILFRY TV

after geom: 4 DDA —N—=F v FLRBEVWARV T DL FRY T

after geom _structure: —DODA—=1NZ v FLIRWRY TV N6 ZIILVFRY) 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,




PostGIS 3.4.0betal v~==2 7L 186/ 896




PostGIS 3.4.0betal ~==7 b 187 / 896

before geom: RODF—NZ 9 FLTWVWARRY AV NPHRBZTILFRY) TV

after geom: 14 D F =7 v FLTOWRVWERY) IV ELREIALF R T

after_geom_structure: —2ODF —NZ7 v T LLRWRKY TV NREIRENFHRY 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 0)

SELECT ST AsText (ST MakeValid(
'LINESTRING(O 0, 0 0)',
'method=structure keepcollapsed=false'
));

st astext

LINESTRING EMPTY

BEHR

ST IsValid, ST Collect, ST CollectionExtract

7.7 ZERBERBEK

7.7.1 ST InverseTransformPipeline

ST InverseTransformPipeline — iEF L/ BEIEZH A 75 4 » OMZEW 2o T, B 2 2EH SR ICHER
BEEZH L2 L VWO A X MV ERLETD,

Synopsis

geometry ST InverseTransformPipeline(geometry geom, text pipeline, integer to srid);

heA

TEF LT BAEEAR A 754 OWHAINDEEE - T, Bz 2 LSRR CEEEEZZHBR L ZH LW F X b
VEIRLED,

BHRA T4 > DRt 2 F#MIC O W TIEST TransformPipelineZ S L TR X W,

Availability: 3.4.0

ANP A A Y@ SRID iFEH SN, (EE T X—& to_srid S EMSRFEES N TORWEEIIIHIY A A T
YD SRID 1% 0 IKHEXNE T, ST TransformPipelineZffi5 ¥ &2k, 84 754 UBIEHTNICETINE
3, "ST InverseTransformPipeline() Z{f5 &, 814 7J 4 VIHHFNCETINE T,

AT T4 02 HOCIZEHUIST TransformDFHlRTT, 1ZL AL DHE. " ST Transform' (&, EERHEIOZE
FUCBWTIELWHREFEZERLE T, 2H000HRINE T,
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1]

EPSG:16031 Z#1%f#i - 7= WGS 84 #XJEHE D 5 UTM31IN NDZEHH

-- 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 ol

-- 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)

BERHR

ST Transform, ST TransformPipeline

7.7.2 ST SetSRID

ST SetSRID — ¥4 X F V2 SRID & EL £

Synopsis

geometry ST_SetSRID(geometry geom, integer srid);

BL

DA X MYD SRID ZRIEDEEEICEELE T, ZZVDEDDODARY T4 TRy 7 ZARERT DI NE
R

A0 Note
NI CDEBIES A X U BT T, SA X U PMRET RS RAE LR T S XX T — RERET BN
ITTYo DAX MU ZFHLWRREICEE L T-WEFEIFIST TransformZfEVE 7,

ZDAY v Fix OGC Simple Features Implementation Specification for SQL 1.1 ®ZEHETT,

DXV R MY o Z e iR LT W E S,



http://www.opengeospatial.org/standards/sfs
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il
- KA % WGS84 R ICRE -
SELECT ST_SetSRID(ST_Point(-123.365556, 48.428611),4326) As wgs84long_lat;

-- the ewkt representation (wrap with ST AsEWKT) -
SRID=4326;POINT(-123.365556 48.428611)

- KA ¥ Mk WGS84 FREMIEICELE L 725 2T, WEB X)L b (BRI XL b L) 1225 H -
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)

BEHHR

Section 4.5, ST SRID, ST Transform, UpdateGeometrySRID

7.7.3 ST_SRID

ST SRID — Y4 X + ) OZEMSBR#NT 2R L 3,

Synopsis

integer ST_SRID(geometry gl);

B8

ST Geometry @ spatial ref sys 7— 7L TERIN TV 2 ZEHSHADHBINES ZIEL £J, Section 4.5%
ZRLTTFE W,

¢ Note
Note spatial_ref_sys 7—7JLI& PostGIS HHIZBRADETOHEROT ZE>TVWT. HBZEMERELS
HMOEMBRRICEIRTZ-DICFEONET, DAXM)DEHRZFELTVBRBEIFELVWERBSER
DHANBESZIF o> TVWEINHERT D CIFEETT,

Z DAY v Fix OGC Simple Features Implementation Specification for SQL 1.1 ®%EH T3, s2.1.1.1
DAY v FiZ SQL/MM kD FELTF, SQL-MM 3: 5.1.5

COXYy FIdfhifE R vy v 7 e iifficiis L TnE g,

1]l

SELECT ST _SRID(ST GeomFromText('POINT(-71.1043 42.315)',4326));
--result
4326



http://www.opengeospatial.org/standards/sfs
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&R

Section 4.5, ST SetSRID, ST Transform, ST SRID, ST SRID

7.7.4 ST Transform

ST Transform — 572 2 ZZMZIRICHEEBLINIH LI I X PV ZRL X T,

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);

S

R B EMBRRIPEE I N L WI A X MU ERLE T, BHAEZEMBEEATH S to srid &k, EHi
SRID #5485 X — & (spatial ref sysic®2 &5 k) TI . flicd.to proj & from proj ic PROJ.4
NFHTERS NI EMBRRZIEET 2 Z e TEE T, RElbIhEEA, BHIRZEMSIERD SRID DX
HDIZ PROJA LFHTRFINTWARHEIE, HAPAX VD SRID X 0124 h 3, from proj Z{#>
BEE. ANIA X P VIFERIN SRID 2o TORIFIUIR D £E A,

ST Transform (& UIE UIEST SetSRID & iEFRI XN E F, ST Transform (FEFFIZI A X bV ORISR, H 5%
HZHERPOMD D DICEEL £F, ST SetSRID IZHIZI A X VYD SRID 2ZET 37213 TY,

ST Transform |ZZHITZEM SRR & ZHCEMBRRICE 2 2 YR B 774 2 HENSGERL 75,
FEE DEEEEHH T %1213ST TransformPipeline & #W\ % 3,

o+ Note
N7 PoStGIS 12 PROJ) RS T O /N1 LF BREAH D £ . PRO) HIST IV N1 LD ERET S
I&PostGIS_Full VersionZEWEF,

;H,! Note
N L OTREFS B, 1 Y70 ROFAEES oo, BET3ERICET 3B Y7o 2%
1> v @H T

;-td Note
> 1.3.4 &DEITIH. BRZSCIAANUTHEATSZ L. COBRRIIIZyaLlEFT, Chid 1.3.4 L
ETETESNTLET,

Enhanced: 2.0.0 ZHAY — 7 2 AXEHEA X NE L,
Enhanced: 2.3.0 [E#® PROJ.4 XFHIANDMIEHAEA X NFE LT,

ZDAYV v Fix SQL/MM D EETT, SQL-MM 3: 5.1.6
DXV RIS MY > Z e iR LT VW E T,
ZOBEBIZZEAEY — 7 = RIS L TWE S,




PostGIS 3.4.0betal ~==7 b 192 /896

1]

JYFa—t v VINPHEEBER (7 XY AET 4 — b)) &% WGS84 REEAEICEEL £9,

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)

OB A VT 7 RABEBAHITET, RTOIFRX FIB A>TV LIFEETELRWT— LD EDITIE, AR—
ZDERE A v F 7 A R/NE LRI T 272012, NULL O F X M) Z2EEATAEDA ¥ F 27 A% 5 OhHEE
TY,

CREATE INDEX idx geom 26986 parcels
ON parcels
USING gist
(ST Transform(geom, 26986))
WHERE geom IS NOT NULL;

PROJ.4 7* R b 2o T, MEOZEMBRRITIE LT 26T F,

-- 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) +«+
)

EROEFHDHRE

7y R 7 Ve EOHBELTT, tEYERMLET, 221X PROJ4 1TV Yy R 7 7 7 4 LB
TELREIRTWEP-GER. BENZ Y v RO 7 PEROHFANICHE N, LWo AT, 7411
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TlE, PostGIS 37V y R 7 v 7 7 A ADPENWGEZIZ T — 2R T EIT0,. ZOEHX, PROJ4L 7FA LD
to proj [EOZEHE%ikA7 D, spatial ref sys 7—71® projdtext [E*ZEHEL7=hH$5Z T, SRID
BOFRAZHRET S eNTEET,

7z 21X, projdtext 8T X —& +datum=NAD87 IIXIZ/~RF +nadgrids »XF X — X DFEE TT
+nadgrids=@conus,@alaska,@ntv2 0.gsb,@ntvl can.dat

BN @13, 77 A VD ESTHZ I —WEZ LARVE WS BERTIN, Bl o7 RSN TEH—N"F v 7L
72) 77 ANDIRVEFR YR OO DICEL LGSR 7 -2 E T,

Wz, DRl L EENLE T s A VDPHERICH > TRMLWITIRE S, FUIPEVWEELTDOT 7 A AN EETEINT
BEIC, NULL £y LW s, RMEZ £9,

+nadgrids=@conus,@alaska,@ntv2 0.gsb,@ntvl can.dat,null
NULL 7V v R 7 b7 74 MiE, HAREEREDANA-LT, 7 F2TDRWV, ZEB 7V R 7774 LT

T TRRHIDIDHIZ, IELWEIPIZZ W SRID 4267 NOZETZ I =2 ITF oK 5 PostGIS £ 2 7z
WiH, RDOELHIZLET,

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;

BEIRHR

Section 4.5, ST SetSRID, ST SRID, UpdateGeometrySRID, ST TransformPipeline

7.7.5 ST TransformPipeline

ST TransformPipeline — EF I N TV 2 FEIEEHARA T4 V2L TR 2 ZEMBRRCE B NHL
WIA X MY EIRLETD,

Synopsis

geometry ST _TransformPipeline(geometry g1, text pipeline, integer to srid);

i

ERINTOVBEEELAAL 754 R FH L TERR ZEMSHRRICERINZFH LV A X Y ERLET,

BHARA T T4 VIEROXLFHNERDVT D E O > TERINE T,

e urn:ogc:def:coordinateOperation:AUTHORITY: :CODE, Hiffi7z EPSG:CODE X FH I PEIZE#EE — &
WAt ¥ A, CRS EFRICFIL EPSG a— FHHTEZ 572HTT,

* PROJ 84 75 4 Y XFH: +proj=pipeline ..., HEIO®IER L EH SN ER A, BDERSLEIH LT
DEMDAL TF7 4 VEREEREE LET, b LI axisswap BEZHIRT 2 0ENH D £3,

o HfEosEfE: urn:ogc:def:coordinateOperation, coordinateOperation:EPSG: :3895, coordinateOperas

Availability: 3.4.0

AP F X B YD SRID REM XN, TE T X —& to_srid 25 EPREEI N TVRWESIEHEIY 4 X b
@ SRID 1% 0 IZF%E XN E T, ST TransformPipeline() %5 ¥ 121, X4 T4 Y DIEHFFNCEITIH
%9, ST InverseTransformPipelineZffis &, 4 7*J 4 VIHAANCETENE T,

AT 54 2 AW ZHUIST TransformDFRIRT S, F AL DHE, ST Transform' 1. FEEERH DZE
PUCBVWTIELWHETZERL TS, 256D BHREINE T,
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1]

EPSG:16031 Z# % i - 7= WGS 84 #FE##E7 5 UTM31N DAk

-- 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 ol

-- 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)

RERHR

ST Transform, ST InverseTransformPipeline
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7.7.6 postgis_srs_codes

postgis_srs_codes — 5 L 7z#BIICBIE 1) 57z SRS a— FO—HZKEL £7,

Synopsis

setof text postgis_srs_codes(text auth name);

heA

5z 5407z auth _name 1ICBH$ 22 TOD auth srid DEEZERL T,
Availability: 3.4.0

Proj 6 D &

%l

EPSG BHICEHEfT I 5 Tnwb a— RORMD 10 ko—&Ex215F 5,
SELECT * FROM postgis srs codes('EPSG') LIMIT 10;

postgis srs_codes

RER#HR

postgis srs, postgis_srs all, postgis srs search

7.7.7 postgis_srs

postgis_srs — K& 2 HEE & 2SRRI FICBT 2 X 27 —X L a—RFERLET,

Synopsis

setof record postgis_srs(text auth name, text auth srid);

%II

B

fERE L7 auth name iICBILTKk®» 2 auth srid DX X7 —XLa—FEELE3.La2— Ficid auth_name,
auth_srid, srname, srtext, projdtext LEHHEHADOMEZRT point sw & point ne & FhF T,

Availability: 3.4.0
Proj 6 D &
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&

EPSG:3005 DX X7 —XZHIFR L £,

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 +lon 0=-126 +lat 1=50 +lat 2=58.5 +x 0=1000000 +y 0=0 + <«
datum=NAD83 +units=m +no_defs +type=crs

point sw | 0101000020E6100000E17A14AE476161C00000000000204840
point ne | 0101000020E610000085EB51B81E855CCOE17A14AE47014E40

RE R

postgis srs codes, postgis srs_all, postgis srs search

7.7.8 postgis_srs_all

postgis srs all — Proj 7—2RX—ZAHNDH 5 3 EHBREDA X T —K 1L a— F2IRLET,

Synopsis

postgis_srs all L a2 — FOEA (void);

598

Proj 7— & RXR—=2ZANZHZ2LETDAXT—2La—FEZRLET, La— KFiZid auth name, auth srid,

srname, srtext, projdtext LEHHFHOMZ R3S point sw & point ne B&EFIE T,

Availability: 3.4.0
Proj 6 DL I

1]l

Proj 7= N—AHSHRHD 10 ffOX X F =KL a—FEHRET,

SELECT auth_name, auth srid, srname FROM postgis srs all() LIMIT 10;

auth name | auth srid |
----------- R R
EPSG | 2000 |
EPSG | 20004 |
EPSG | 20005 |
EPSG | 20006 |
EPSG | 20007 |
EPSG | 20008 |
EPSG | 20009 |
EPSG | 2001 |
EPSG | 20010 |
EPSG | 20011 |

Anguilla 1957 / British West Indies Grid

Pulkovo
Pulkovo
Pulkovo
Pulkovo
Pulkovo
Pulkovo
Antigua
Pulkovo
Pulkovo

1995
1995
1995
1995
1995
1995
1943
1995
1995

NN NN NN

srname

Gauss-Kruger
Gauss-Kruger
Gauss-Kruger
Gauss-Kruger
Gauss-Kruger
Gauss-Kruger
British West
Gauss-Kruger
Gauss-Kruger

zone
zZone
zone
zone
zZone
zZone

Indies Grid
zone 10
zone 11

4

O oo~NO WU
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&R

postgis srs codes, postgis srs, postgis srs search

7.7.9 postgis_srs_search

postgis srs search — bounds »$7 X — & 22 & CEHEIMH 2 R OREEERDOA X F =2 1L a— FEIRL
£,

Synopsis

setof record postgis_srs_search(geometry bounds, text auth name=EPSG);

steA

bounds X7 X — X 2RI ELHEHHM 2R ORTEREROXZTF—ZLa—F2RLET, La— R
auth_name, auth_srid, srname, srtext, proj4text LEHEIHOMEZ/ R point_sw & point ne 2°&
FNE7,

COMRETIE, REBERDADNRELZDET, BRBOTFT—XOHFEATHIEL 5 2 BERPHER T 2H
e LTVWETD,

Availability: 3.4.0
Proj 6 DL I

1]

NA DT FWOBEERERZHRR L F T

SELECT auth _name, auth_srid, srname,
ST AsText(point sw) AS point sw,
ST AsText(point ne) AS point ne
FROM postgis srs search('SRID=4326;LINESTRING(-90 30, -91 31)')

LIMIT 3;

auth _name | auth srid | srname [ point sw —
point ne

----------- B T T T T T

EPSG | 2801 | NAD83(HARN) / Louisiana South | POINT(-93.94 28.85) | POINT «
(-88.75 31.07)

EPSG | 3452 | NAD83 / Louisiana South (ftUS) | POINT(-93.94 28.85) | POINT <«
(-88.75 31.07)

EPSG | 3457 | NAD83(HARN) / Louisiana South (ftUS) | POINT(-93.94 28.85) | POINT «

(-88.75 31.07)

BAEHFHEPEL-DICT—I A2 2F Yy LT, @LTWAE

WITH ext AS (
SELECT ST _Extent(geom) AS geom, Max(ST SRID(geom)) AS srid
FROM foo
)
SELECT auth name, auth_srid, srname,
ST AsText(point sw) AS point_ sw,
ST AsText(point ne) AS point ne

)

2D MR R e ROT %5,
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FROM ext
CROSS JOIN postgis srs search(ST SetSRID(ext.geom, ext.srid))
LIMIT 3;

REHER

postgis srs codes, postgis srs_all, postgis_srs

7.8 SHAXMIUAN

7.8.1 Well-Known Text (WKT)

7.8.1.1 ST_BdPolyFromText

ST BdPolyFromText — ¥/ F 74 ¥ A+ > 27'®D Well-Known Text ZFc k5, FALZFA XMV 7D
EEDavL s aryhroR T E2ERL T,

Synopsis

geometry ST _BdPolyFromText(text WKT, integer srid);

%A

<NVFF7A4 A MY 7D Well-Known Text RIZi2k 2, BACL729A4 YA MY Y TDEEDaL 7Y a bR
Vv EBELET,

s Note
Not  WKT A% MULTILINESTRING TR UWESRICIE. TS—HABIFSNET. HHD MULTIPOLYGON |27 338
BICIE. IZ—HRIFSNFITH. TDHEIE ST _BdMPolyFromText %S H* PostGIS H4FD 7 70O
—F & LTST BuildArea()Z ZEL 723 L\,

ZdDXY v Fix OGC Simple Features Implementation Specification for SQL 1.1 XT3, s3.2.6.2
GEOS £V 2 — L TEHLTWE T,
Availability: 1.1.0

REEER
ST BuildArea, ST BdMPolyFromText

7.8.1.2 ST _BdMPolyFromText

ST BdMPolyFromText — ¥/ F 5 4 > X bV > 7D Well-Known Text #Hic k5, FALZIA4 YA MY VT
DIERDaAL 7Y a vy obwLFRY IV EHEL T,

Synopsis

geometry ST _BdMPolyFromText(text WKT, integer srid);



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

~NVFF7A4 A MY 7D Well-Known Text RIFick 3, A9 YA MY Y ITDIEEDaL Y aryhbv
IWFRYVIVEHEELET,

s Note
N"M WKT H* MULTILINESTRING THWHBEICIZ. To5—HKIFSNFET, HAPE—DRU IO TH-T
HIIWFRYIGEBHEISNE T, BE—DR JUHI