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HERYR—-KIS14 771 IAANIEET A 7 GEOS
M 22 57— 2 g% b T 1 75 ) GDALIZ, PostGIS 2 TEAINZ T AXED L < IZHbhTWET,
F72. GDAL @ PostGIS MGIZHERNFHET GDAL 70V =7 MIEHBAL TWET,
MR 24 7=V PROJ
RETINEAENIITEIRODMNPostgreSQLTT, PostGIS IXZDEANIZNL>TWEF, PostGIS D
JE & Z#kMEIX, PostgreSQL M@ 3 2 HiaRME, BNz ) 75 F, GISTA VT Y7 A, £8D SQL
BERED D > THID T i b £7,



https://libgeos.org
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Chapter 2

PostGIS 1 A =)L

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

2.1 fHI&AR

ETOHREMNINAIZADTWD LT B5E, ROLSIZa VN1V LET,

tar -xvfz postgis-3.4.0beta2.tar.gz
cd postgis-3.4.0beta2
./configure

make

make install

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

2.2

V=D oDAVNRA I EA VA M—=Ib

Note!

Note

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

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

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

PostGIS £ 2 —)li&, PostgreSQL /N 27 TV RY—/NDHLEE T, PostGIS 3.4.0beta2 Tlk, I /31 )L

DI=HIZ,

SE4 72 PostgreSQL Yr— /3w ZDNBETF, PostgreSQL 12 - 16 ORI TEIN RTE E3, HWAK

® PostgreSQL IFH¥F—hINFELFA,

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

ZHh ET,



https://trac.osgeo.org/postgis/wiki/UsersWikiInstall
http://trac.osgeo.org/postgis/wiki/DevWikiMain
http://trac.osgeo.org/postgis/wiki/UsersWikiPackages
http://www.postgis.org/download/windows/
https://postgis.net/windows_downloads
http://www.postgresql.org/
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Note!

Note
GEOS HeeZ=HBMICT B7=oIC, PostgreSQL A VRAN—IVBSICBARMICEELE C++ 514 TSV ICHT
LRGN VO NREBICRBIGENHY T,

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

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

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

2.2.1

Y — X DS

&> — RH¥ Mhttp://download.osgeo.org/postgis/source/postgis-3.4.0beta2.tar.gz 25 Y —AD 7T —
A1 TEAFLUET,
wget http://download.osgeo.org/postgis/source/postgis-3.4.0beta2.tar.gz

tar -xvzf postgis-3.4.0beta2.tar.gz
cd postgis-3.4.0beta2

INT, ALY T4 L7 RMUDTFIZ postgis-3.4.0beta2 BN TIET,
£ L <IZ git LAY b https://git.osgeo.org/gitea/postgis/postgis/ "6 F v 77D MU ET,

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

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

./configure

2.2.2

14 VAMN—ILEH

PostGIS YL R EFIHADZHIZ. IROEDWRBETT,

WZE

e PostgreSQL 12 - 16. A complete installation of PostgreSQL (including server headers) is required.
PostgreSQL is available from https://www.postgresql.org .

5642 7% PosgreSQL/PostGIS Xf)ix# & PostGIS/GEOS Xf )itz (Z D\ T idhttp://trac.osgeo.org/postgis/-
wiki/UsersWikiPostgreSQLPostGIS% Z& < Z X\,

e GNUC a3 7 (gcc), ANSIC a2 /81 T DOHZiX, PostGIS # AV /XA IV TEX2E£DEH Y £9H, gcc
TaAV A NTLE2ORREMEPDBZNERLTHET,

e GNU Make (gmake Z 7ziZmake), £ < DY A5 AT, GNU make 77 7 4 )V ~® make (22> TV ET,
make -v 2FETUThRZMER L TTFI W, fiilkdomake Tld. PostGIS MMakefile #5842 IZAIE L X W
NEULNEHEA,

e AT A 77V Proj, Proj 6.1 A EABETT, Proj 71 77 Vi, PostGIS D FERE A2 HiRE (2 ff
b FET, Proj i&https://proj.org/ WHEX D Y O— RTEET,

* GEOS geometry library, version 3.6 or greater, but GEOS 3.12+ is required to take full advantage
of all the new functions and features. GEOS is available for download from https://libgeos.org .



http://download.osgeo.org/postgis/source/postgis-3.4.0beta2.tar.gz
https://git-scm.com/
https://git.osgeo.org/gitea/postgis/postgis/
https://www.postgresql.org
http://trac.osgeo.org/postgis/wiki/UsersWikiPostgreSQLPostGIS
http://trac.osgeo.org/postgis/wiki/UsersWikiPostgreSQLPostGIS
https://proj.org/
https://libgeos.org/
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e LibXML2, 2.5.x YA k., BifElE, LibXML2 &+ > HF— ~EE (ST GeomFromGML & ST GeomFromKML)
TibN T\ E T, LibXML2 ixhttps://gitlab.gnome.org/GNOME/libxml2/-/releases b X > 11— R T
TET,

e JSON-C 0.9 B, JSON-C I35, ST GeomFromGeoJson (Z &% GeoJSON DHL Y AAIZfEbNE T,
JSON-C (Zhttps://github.com/json-c/json-c/releases/MH X > O — RATFETT,

e GDAL, version 2 A EDSREE T BT E LWTT, 7 A XBEREIZ M EET 9 hitps://gdal.org/download.html,

e PostgreSQLA+]JIT T Y /31 )9 354121, LLVM 6 iRLA EASBE T, https://trac.osgeo.org/postgis/-
ticket/4125%2 Z LU TR I,

FTav

o GDAL (llBIERE), 7 AZMBELRWIEGEIZREY RETY, Section 3.2 THEH LW R I AN
EAMIZLUTLZXN,

e GTK (GTK+2.0, 2.8+ &%), Yz—7 7714 )0O0O—XTdhd shp2pgsql-gui ® 3 VN1 IVHTT,
http://www.gtk.org/iZH ¥ £,

¢ SFCGL 1.3.1 (BAL). 1.4.1 BLEMHEEET, £ TOMEEZ 5 IZHETY, SFCGAL & Section 7.211ZR9 &
D BN 2 IRTEX° 3 IRIED i E L AT B % PostGIS IZ5- 25 Z & MMTE £, GEOS &ifi DNy /T
Y RS XD 2 YOt (ST Intersection X ST Area %2 ) C, SFCGAL #f#iflT5 2T £,
SFCGAL 231 Y A h—ILINT VWD IHEITIE, PostgreSQL 2V 7 4 Fa L —¥ 3 V2 postgis.backend
EESOTIZY RA—YNRELLEDNY VTV REMINEIRTETEY (77 4 ME GEOS), ZiHRE: SFCGAL
1.2 13472 <% CGAL 4.3 & Booset 1.54 24 E T (https://oslandia.gitlab.io/SFCGAL/dev.html)
https://gitlab.com/Oslandia/SFCGAL/,

e Section 11.1% ¥)V K9 %1ZiX. PCRE http://www.pcre.org GEF X nix ¥ AT AMIZEA Y A M —ILINT
WEF) EMLETY, PCRE 714 77V E2MRHE LS Section 11.LIEFHETEL RINET, LK TV
T4 X¥aTDBIZAER - -with-pcre-dir=/path/to/pcre Z#EL £7,

e ST ASMVT ZA%1i29 %1Z1%, protobuf-c 71 7F 1) (£47/f) & protoc-c IV /31 T (BIV REf) BNBET
9, protobuf-c DIE L WE/NK % EFRT %121k, pkg-config BB TY, protobuf-ck ZEF XV, 77 4V
N Tlk, PostGIS &, MVT iRV IV % @E#IZGHli§ 5 72012 Wagyu Z2FH LU TWETA, C++11 a8
I MBRBETY, CXXFLAGS %f#> T, PostgreSQL 1 Y A M —)LIZfioZDEFE IV, T &2 FNET, Z
NEEHNIL LT GEOS 2RO VICHSHAITIE, IV 74 Fal—Ya V- -without-wagyu 28E L £
KR

e CUnit (CUnit), V27 L vy arys A MIKETY, http://cunit.sourceforge.net/iZdh Y £9,

» DocBook (xsltproc), XEDEIL RIZKETT, http://www.docbook.org/iZdh V) £7,

« DBLatex (dblatex), X &% PDF TEI) R 2DIZHETY, http://dblatex.sourcforge.net/lZdH V) 7,
» ImageMagick (convert), X THD W% LK 2 DIZHETT, http://www.imagemagick.org/iZa )

o

2.2.3 Av74Fal—yav

IFEAED Linux DA ¥ A M=V EFABKIZ, BEIDATY TTIE, V—22—= KDL RIZfibND Makefile %
ERUET, Zhuk. Yo AZ ) TRV ET,

.Jconfigure
NG A =R BT HRVIGEEIZE. Z0ax Y RIZEEIT, PostGIS DY —AI—RDEIN RZ2IT5DIZHERI Y

A=V "R T7A4 TV EIATALALETHLUET, Jconfigure & T 2 DN R HNGTTH, EHEKTRN
MEIZBERTATIVRTOT T LEBNTHIHEEDZDIZ, W DOND/IST A =R EZITFTET,

WDV ARNT, BELTHEONENTA—REZRLUET, E2AY A NMIDWTIE, --help F7zi%--help=short
INTGA=REHS>TRI,



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 U Tik, 77 AN NTIEHIA T I3V T 74D T 714
WA F—N=VarPALRBRY U7, PostGIS 3 DT 1 77 Vlk postgis-3 THKbY £7,
pg upgrade % ffi #1295 72 DICEMI N/ZAETEH, ¥ —/NZ PostGIS 3 V) —RE—DD YA F—N
—VavoeEDETULNS VY ARN—ITEERA, postgis-3.0 LWo 2 LD F—N—VarviET
TANZIZEDH RN L ZWAES, IV T4 Fal—ya VEFTOBRIZIROAA Y FE2EMU X7,

--prefix=PREFIX PostGIS 71 77V & SQL A7) FhDA VA M=V EELET, 774 bTIE M|
H X 7z PostgreSQL O 1 V' A =)V RIUIZARY £9,

2 Caution

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

--with-pgconfig=FILE PostgreSQL (&, PostGIS & ¥ DL 2% L T PostgreSQL D » A h—)Lie 5«
L7 M) %{5Z2% pg_config &\ D 1—F 1) T4 %F>TWET, PostGIS DR & 4 55ED Post-
greSQL O+ ¥ A b —=)L5%% FHTHRE T 2HA1L.2 0D /85 A — & (--with-pgconfig=/path/to/pg_config)
ZHVET,

--with-gdalconfig=FILE %> 75 Td 5 GDAL IF. 7 A ZHEREIC B BERE % 24t U £ 9.GDAL 121,
AYAN=NVET LI M) EAL VA N—IVAY ) T NMIEZ S gdal-config 3% V) £, PostGIS DL
RIZME S K E D GDAL 2 FHTRET 25AI1Z. Z0D/VF A —4 (--with-gdalconfig=/path/to/gdal-
config) ZfH\\E£7,

--with-geosconfig=FILE %#EHDY A N) T4 T751)THd GEOS IZIE, V7 "I =T DA VA N—IVIFIZ
GEOS DA VA N—)VET 1 LI N) 2{£2 5 geos-config &\ > 1—F 1 V)51 2 £9,PostGIS D
YL RIS i D GEOS % T TIRE§ 535412, 2 D /35 A — & (--with-geosconfig=/path/to/geos-
config) %\ 7,

--with-xml2config=FILE LibXML (& GeomFromKML/GML ML % 175 DIZHED T A 75 ) TY, @
& libxml 24 Y A=V UTWEBLRERINETH RERTIRVEGAPREDREZMHL ZWEH
&, xml2-config 28 L TA Y A M=V A7V 7 NI LibXML O1 Y A M—V5%kF 1 L 27 M) 25
Z &9, PostGIS O RIZM S KE D LibXML = FEITHRETHEI1, ZD/37 A—4& ( >--with-
xml2config=/path/to/xml2-config) %\ %7,

--with-projdir=DIR Proj (& PostGIS I[ZHHDEFEEM T 1 75 1) TY, PostGIS D IV RIZff 5 FE D Proj
DALYVARN=NVT 1 L2 N)2FETEETZ2H51X.2D/3F A— 4% (--with-projdir=/path/to/projdir)
ZHWET,

--with-libiconv=DIR iconv D1 Y A M —IEF1 L 27 N N) 2EBELET,

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

--with-pcredir=DIR PCREIl%, BSD 71 &>~ A® Perl HMIFMHEXI 1 7V TY, [EriEfbT s 25V
23 VAT, PostGIS D)L Rxfge LTV FED PCRE % FETIRET 2HEIT. ZD/INT A—
42 (--with-pcredir=/path/to/pcredir) % {#\ %3,

--with-gui 7—4% 1 > — b GUI(GTK+2.0 "% %) 2 22N )V L £F.2D/NF A —&IZ & > T.shp2pgsql-
gui £\ 5, shp2pgsql DYV 77 4 WV A—FA VAT 2 —APMEBINE T,

--without-raster 7 A Z#EELR L TCa V81V LET,

--without-topology M RO VKEZ M LTAV /AN UL ET, MAROIVIIHRELDY Y 7IE42 T postgis-
3.4.0beta2 71 77V AIHMELND DT, BHET A T7Z7VIEHY 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 #Jl h TiE, gettext DI & TNEHAWZIVISA NV EZKAZTH, O—XfiEiE%
FlEEITIFEHMRED L L TETTLHEGITIE. Z0IVY RTHEMNIZTE XY, Thzefliozar T
1 F¥alb—ya &> THRIT ZMEDFIZhttp://trac.osgeo.org/postgis/ticket/74812H Y £§, ZiE
B INzY5 2 TEHLSOKENRLS BRI DIITEDY FHA, FEXEMLINTOARLS THEBMTH D
GUI O —&IZBIF2WNED NI T |5 ROVEEREIZ b TV E T,

--with-sfcgal=PATH 5 7 # )V N TlZ, 2D AA Y F72 L Tid SFCGAL FILTA v A h—I)I I FH A, PATH
i%. sfcgal-config ND/SAZIFEET D Z LMW T I 2EMNRFIEKTT,

--without-phony-revision Git L' /8Y ) OB{fED HEAD (Z—39 % & 512, postgis revision.h OFEHi %
sz U £,

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

2.2.4 EJLKR

Makefile 2K X 11725, PostGIS DIV RiF, kDAY Y RE2FEFTBHEI T,

make

HA DB DFTIZ"PostGIS was built successfully. Ready to install.” & HAIE&HY TT,
PostGIS 1.4.0 fi» 5 id, @ TOBEBUIIKENSERIND AA Y IPHETET, TNOHDIAY NEENLA Y
AN=IVF 2k, ROAY Y REFETFUETH, docbook BWHETT, 7—HA T 771 NVinbA VA N—)LT
535413, postgis comments.sql, raster comments.sql, topology comments.sql i&, doc 7 AV iZH D
DT, DAY NEERTEILEIEIHY £FEA, T4 NI CREATE EXTENSION (2& 51 Y A h—NVD—f&
ULTHDAENZE T,

make comments

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

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

make cheatsheets

2.2.5 PostGIS T/ 27> >avOELReFFOA

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

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

make comments
T—=HNATIT7ANNEDOEIN ROEEIF., EIVREADEDBEHLDT, IAY MO RIIKHEATIEHY =8
Ao

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



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

cd postgis

make clean

make

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

make install

# to test extensions

make check RUNTESTFLAGS=--extension

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

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

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

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

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

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

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

name | default version | installed version
______________________________ e =
address standardizer | 3.4.0beta2 | 3.4.0beta2
address standardizer data us | 3.4.0beta2 | 3.4.0beta2
postgis | 3.4.0beta2 | 3.4.0beta2
postgis raster | 3.4.0beta2 | 3.4.0beta2
postgis sfcgal | 3.4.0beta2 |
postgis tiger geocoder | 3.4.0beta2 | 3.4.0beta2
postgis topology | 3.4.0beta2 |

(6 rows)

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

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

CREATE EXTENSION postgis;
CREATE EXTENSION postgis raster;
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CREATE EXTENSION postgis sfcgal;

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

CREATE EXTENSION address standardizer data us;

CREATE EXTENSION postgis tiger geocoder;

CREATE EXTENSION postgis topology;

psql Tlk, EOREA, EDAF—TIZA VAR —IINTWEN2 R ENTEET,

\connect mygisdb
\ X
\dx postgis*

List of installed extensions

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

Name | postgis

Version | 3.4.0beta2

Schema | public

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

[ RECORD 2 J-----ommmmmmmmmm oo i oo e

Name | postgis raster

Version | 3.0.0dev

Schema | public

Description | PostGIS raster types and functions

[ RECORD 3 J----mmmmmmmm oo

Name | postgis tiger geocoder

Version | 3.4.0beta2

Schema | tiger

Description | PostGIS tiger geocoder and reverse geocoder

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

Name | postgis topology

Version | 3.4.0beta2

Schema | topology

Description | PostGIS topology spatial types and functions
Warning

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

FILICHAAEFNTWS 2O, Chil2WTIfAETEEFHA,

EWESLWZ ATy Y a vl MDTIZ 3.4.0beta2 21 VA M=V UZGEIZIK. THWTHDT I ATV
YavRROBE N r—V95-00aAY Y REFEFUT, TIAT VY IVIIEDIDS IS IIEETEET,
PostgreSQL 13 Tl&, N7 —YUBRWHIETDA VA M —IVIFHIRINELAZDT, PostgreSQL 13 127 v

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

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

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

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

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

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

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

CUnit - A unit testing framework for C - Version 2.1-3
http://cunit.sourceforge.net/

Run Summary: Type Total Ran Passed Failed Inactive
suites 44 44 n/a 0 0
tests 300 300 300 0 0
asserts 4215 4215 4215 0 n/a
Elapsed time = 0.229 seconds

Running tests

Run tests: 134
Failed: 0

-- if you build with SFCGAL

Running tests
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Run tests: 13
Failed: 0

-- if you built with raster support

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

tests 65 65 65 0 0

asserts 45896 45896 45896 0 n/a

Running tests

Run tests: 101
Failed: 0

-- topology regress

Running tests

Run tests: 51
Failed: 0

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

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

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

tests 4 4 4 0 0

asserts 4 4 4 0 n/a

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

address standardizer Fi:

cd extensions/address standardizer
make install

make installcheck

HINFIRD KD BMNALCIZRY £7,

dropping database "contrib regression”

DROP DATABASE

”

creating database "contrib regression
CREATE DATABASE
ALTER DATABASE

running regression test queries

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

All 4 tests passed.

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

cd extensions/postgis tiger geocoder
make install

make installcheck

HINFIRD XS BMmA LR £7,

dropping database "contrib regression”

DROP DATABASE

creating database "contrib regression”
CREATE DATABASE
ALTER DATABASE

installing fuzzystrmatch

CREATE EXTENSION

installing postgis

CREATE EXTENSION

installing postgis tiger geocoder
CREATE EXTENSION

installing address standardizer
CREATE EXTENSION

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

test test-pagc normalize address ... ok

All 2 tests passed.

2.2.7 A VAM—

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

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

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

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

make comments-install

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

LREDLTE/DT, BEDEILREA VA N—ILDOSTPYBEINhFE L,

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

address standardizer T A7 V¥ avik Jl@EA U O— RTIBERH DN T —IL LTVWEL K,
PostGIS 2.2 25 IEFAIMI T &, address standardize OEMIEHR, TX2 2, BXU, a3V 71 F¥a
L= a Vv AEIZDOWTIE, Section 11.1% ZTE R I W,

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

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

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

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

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

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

HHIFIRD & S128D £9,

num | street | city | state | zip

1 | Devonshire Place PH301 | Boston | MA | 02109



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

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

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

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

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

CREATE EXTENSION postgis;

CREATE EXTENSION fuzzystrmatch;

CREATE EXTENSION postgis tiger geocoder;

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

CREATE EXTENSION address standardizer;

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

ALTER EXTENSION postgis UPDATE;

ALTER EXTENSION postgis tiger geocoder UPDATE;

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

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

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

HERDO & SI28D £,

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

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

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



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

11.

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

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

. PostGIS 2.4.1 »» 51, ZTCA5 (Zip Code 5 digit Tabulation Area) dO 11— R FENEE I, AR5

J-FflZLoader Generate Nation Script® —#& UTHED ZCTAS T—X %20 — KR35 EH1ZRDFEL
2o T7AIRTIEYLENTOET, O— RIZHARY DR (20 25 60 47) BELS I, BRY DT AT A
R=2%HETDDIZ, TABITHBIIZMEDRNZOTT,

ARNZT BT, ROEDIZLET,
UPDATE tiger.loader lookuptables SET load = true WHERE table name = 'zcta520';
BIRD7 4 VADEMI N, B &5 EHIRAD ZIP (HIRI 5412, GeocodeBd#iix, ZCTAS H#1E

T2ROM\\ET, Reverse GeocodeI#d, EX N2 ZIP 32— KRB EAIZ (ULIXUIEE B
TOMIFAA—T 4 VI TRELET), ITheffivEd,

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

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

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

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

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

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

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

CERINAZET 2RO —RTDZAY VRIS VAT TN EERITLUET,

cd /gisdata
sh nation script load.sh

EA21) 7 N294T U724, tiger data AF—VIZ=Z2D T —TUMWMESLN, T—EABBMINTOET,
XD LY % psql » pgAdmin 2 5EFF LT, #ERLET,
SELECT count(*) FROM tiger data.county all;

T 7 4V N Tl bg, tract, tabblock20 (26T 2 F— 7 NMidO— RINFEFRFA, VAIT—XIZINE5D
T EMNEEAN, MBI AOFEHIECE T, MT—2oo—ROo—H e LTH—RF BT X
DFEIEFEFTUTHMILET,
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UPDATE tiger.loader lookuptables SET load = true WHERE load = false AND lookup name IN <«
('tract', 'bg', 'tabblock20');

£ U<, Loader Generate Census ScriptZffioTMDOT—& &0 —RUAZHBIZ, ZWE5DT—T 72
JEO—RTEET,

12. 7—&%0— RUZWM I &2, Loader Generate ScriptCMAZ VY 7 N&/ED £7,

Warning
EF—49DO0—REZTTIRIC*MRIY T RNEESTERYFEA X MRIYTNIERY
D7 hTA—RINZ2EY A NEFIAT22HTT,

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

> /gisdata/ma_load.sh

14. EFINEAX VY RIA VA TR EFEGFLUET,

cd /gisdata
sh ma_load.sh

15. 2TOT—ZDOO— RPETTIEINHMKR S > MOELZEIC, £TO tiger 7— 7)VIZx LT analyze %
FIHUT, (A INZEDEEDT) REZ2EHTL2DIERNZ L TT,

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 V#1—%% PostGIS T— 9 XR—ATHEMIT2: TIVRATVYavaER

BIADNMELEOLNDEDL DI LDV LD IAD—T « ¥ JHIOUENIZAEA % EHALT 5 BI%Normalize Addre
HYET, EMELRMIITRLEDITRFLEELS, W FEHTEILTILWREEREEPLET, Lo T,
FORBWEFRBHEEAT Y Y VEEO2>MOTOY 27 MIHEELE Uz, ZOH U WAL % 65 121,
Section 2.3 Tk 42 EHICT I ATy avE2ay)8()L, HHTEZT—AR—AZA4 VA=) LU ET,
ZDITI ATV av% postgis tiger geocoder #1 VA R =)L TVET—EN—AIIAL VYA N—ILT5B

& . Pagc Normalize Address% ., Normalize AddressDfRHODIZFHS 22N TEXFES, ZOTI ATV 3V

Ik Tiger YA I—AD5IERABROCDT, FEEKREFRE W72 TF—2Y —ATHHiZ2 £, Tiger V41—
FTY ATy avik, TOMDrules table (tiger.pagc rules), gaz table (tiger.pagc gaz), lex table
(tiger.pagc lex) ZFMHLTWET, INHiE, BEIL U TEEMDEEZED 2 OITEMPEF N TS ET,

2.4.3 Tiger 7—%0OO— RIZHERY—IL

O—R7B22IC&>T, R VI AT 2T A MRSHEADET 7 AN, VIZANINENOT—2% X
Jvua—RU, 770 %REML, @HlOMNETNZNOMT—TVOEHGIZO—RLES, EMOT—T )
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%, tiger AF—Y TCEHBINAEZT— TN ERALTHEIDT, ZN6DT—TNIZHLTETDOT—XIZT
VR AFT220D7 T )R MTIENTIETL, MOHGHARANBEL RS20 MBABERNGEITIE,
Drop State Tables Generate ScriptT, WO TEMT—TINOEGEHIRTE 7TV 2 HTIENTETET,

F—=ROO— RZAFEIZT D ZOITIXRDY — VBB ETT,

s Y UH AT THA MipOHUET S ZIP 7 7 A VR ERHT S Y — b,

Unix 2 A7 A TIE, unzip EfF7 74V TY, @EIX 1ZFLAED Unix 77V N7+ —LTHIZA VA
F—=ILINTWET,

Windows Tl& 7-zip T, http://www.7-zip.org/m 5 XD v 10— R T & % EDEMEMHEHEY — IV TT,

e shp2pgsql ¥ ¥ R, PostGIS f Y AN —JVRHZ T 74N N TA VAN —ILINFET,

e wget I¥ YV R, @HEIZIFL A LD Unix/Linux ¥ AT ALIZA Y AR—=ILINTWE, 7z THHEY—ITT,
Windows FIZDWTIX, I V31 IVFEAD N1 F 1) %http://gnuwin32.sourceforge.net/packages/wget.htm»»
LESTEET,

tiger 2010 67 Y 7L — R4 25 4E1CI1E. m#)iZDrop Nation Tables Generate Script%® 4k, 479
SRENHY) T, EDOMFT—LEDO— RFSH1C, Loader Generate Nation ScriptCREMRT—4 %20 —
REDZBENHY EFT, AV O—FAT ) T IBRERINET, (BARTOED Tiger HEFET — X5 D)
Ty T T — RPFHA VA N —IVTFF S Loader Generate Nation Script®[E[#i 1 [5]TT,

MTF—& %10 — R§2I21% Loader Generate ScriptZ 2L T, FRHLODTIY N7 A —LATHEET D, kK
BMT—A%E0—RTDHT—AO—RAZV T hE2EHELET, MT—ZFOEDTOXT/A-RTEDHI LI
FEUTIFIY, ~EIZBELZMNOLTIZDONWTT X420 — RIT20EEIHY) A, BERZIFXY > O—R
TEET,

KDDMF—X%EDO— RUZKIE Install Missing IndexesiZmid & 512,
SELECT install missing indexes();

ZEITTHEIICLTIIN,

fIONEZEMTEMETANT S0, GeocodeZMHTHMDHFDEFIZONTIAI—-L%2FETLTH
9,

2.4.4 Tiger O>A1—4%&7—%D7 v TJL—K

%79 postgis_tiger geocoder TV A5V ¥ a VEIRDEOIZT Y TITL—RUET,

ALTER EXTENSION postgis tiger geocoder UPDATE;

WIZ, RTOEFT—TNVEHIBRL, HUVWET— 7% 10— R U £9, Drop Nation Tables Generate ScriptiZ
A D 2B, 2D SQL AT —hAY MNEffioHIRAZ Y T M EAEKLET,

SELECT drop_nation tables generate script();

AU Z2HIBR SQL AT — M A Y M EEFUET,
Loader Generate Nation ScriptiZgfflinid 2@y, Zd SELECT A7 — AV M&ffiozHIlRA2 ) 7T M %
Windows 7|7}

SELECT loader generate nation script('windows');

Unix/Linux [1] |}

SELECT loader generate nation script('sh');



http://www.7-zip.org/
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AT ) T NOETHIEICET 2 HIE, Section 2.4.1% B UTFIWV, ZHF—ELTEGTTDILEND
DET,

Note

Nt > — L TEBES DRI 0T THEC, EAMTELPEILTT vy FIL—RTEET, —DOM

7w 7L — K9 BRI, Drop State Tables Generate Script&f#i> T, LBIOEDOMF—TIL %
HIRR T 2 EDHY FT,

2.5

HBDOERE

AVARN=ARTY T TLU—=RRES LSO BRVFIZTF Y 7352 B0 L Dhdl) £9,

1.

F7.

PostgreSQL 12 BA L% A Y A b= L T35, EI7HD PostgreSQL L [H UMDY —ATa v /31 )L L
TWa5», 2Fzv 27 UET, (Linux D) 71 AR Ea—Y 3 VIZ &> THIZ PostgreSQL 731 >~ A b —
NEINTVBIER, PostgreSQL % LARTIZA ¥ A M=)V U TENAZGAIZ, BESRETLZ 0D £7,
PostGIS & PostgreSQL 12 BLETHEIEL £9, HHWROE D 2o 7255121& L LATFESNSOT T —
AV =Y MERINET, FEI7HD PostgreSQL Dfiiz F v 73 5121E, psql 2> TTF—XR—2A
EHGLUTC, RO T 2FTLTRIN,

SELECT version();

RPM R—ZADT A AN Ea—YavaeEFLULTWIHE, TV YA NIV INEZNNY Tr—I 0 FHET D
NOF Ty 7k rpm I3¥ Y R%2fi>T rpm -qa | grep postgresql TFv 7 TE T,

LTI — RIZERIRT 2554, BEIZ PostGIS X1 VAR —=ILINTVWET—AR—=ZIZVART7LTWS

PHERL TRI W,
SELECT postgis full version();

aY 74 Fa7»MIEL L PostgreSQL. Projd 71 771V, GEOS 74 75V DA VA NIV EKRHL

T2 F oy 7 UT R,

1.

AV 74 Fa7”bDH S Tpostgis config.h 7 7 1 V3ES V£ 4, POSTGIS PGSQL VERSION,
POSTGIS PROJ VERSION & & ¢ POSTGIS GEOS VERSION Z2HMMIEL <Y NIz Fzvy LT
T,
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Chapter 3

PostGIS &1IF

3.1 NJA—ITVRAFa1—=24

PostGIS D%l PostgreSQL DEEBEDFE L IEHIILTVE T, YA A RN) & T AXIFEL, ATV E#ED
B ki3 PostgreSQL 27 TV L IR THEN K I WAL IFIIERLTTII W,

PostgreSQL D& Iz 9 2 — M4 3EMIL. Tuning your PostgreSQL Serverz ZE < 23\,

PostgreSQL 9.4 A ETi&, ALTER SYSTEM %#{#i5 Z ¥ T, postgresql.conf ¥* postgresql.auto.conf
Bl Z B Y =NV RV THETEET,

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% EIZM A T, PostGIS (Z1& Section 7.24 T IF 2 MEZRENH Y £7,

3.1.1 EHE

IR EEIL postgresql.conf iZdh £,
constraint exclusion
e 57 #4)V h: partition

o —BINICT—TNDN—T 4 Y a= v TIffibnET, 774 k& LT partition” ICEEINTVET,
ABEENIZHY ., TI7VFIIRFIT A PN ELDRNRS, 7T T5 U HIlT— T IVO RIS Ok 72
% {1 5D T, PostgreSQL 8.4 M ETIXZ NAEARK T,

shared buffers

e 77 #J)Vh: PostgreSQL 9.6 Tl 128MB LAF

» FAEEZR RAM D 25% 75 40% 2% E L £9, Windows TIHESKET D I ENTIRVNEFNEE
Ao

max worker processes ZAuid, PostgreSQL 9.4 A ETHKITY, PostgreSQL 9.6 ML LTIk, NF LI/ T
DIBLZfES 702 ABOBRKEDOHIEAT, ISICHELRED LB >TWET,

e 774N bh:8

o VATLAWBHIETEENY 757 ROV ADERKAEZZELET, TODO/NT A—=RIFHY—NEZEIODAHK
ETEXET,



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 ZE7H§
work mem - Wi REEZ EHER 7 TV IZFHDNDE AT DY A ADFHE

* 774N h: 1-4MB
s REBT—AR—ZADGHEP, EHBZ I TY) DEEH, RAM PS5 0EGIMEEZ KE< T EDITHBLET,
o ARHER L —FEDIZ WG EXR, RAM D RWEEIZIMEEZ /NI <2 LD ITHBELET,
o < XADRAM zHib, DBORAFEE L PV BRWEGEIZIROESIZLET,
SET work mem TO '256MB';

maintenance work mem - VACUUM, CREATE INDEX % Tl d A€V DY A X

e T 74J)K: 16-64MB
o RIIZIHMET ETET - AEVATY DM, ABAPHEIN, A7V 7 b2 ayr7InEzT,

¢ 72{XAD RAM % HOAFY —/NTld 32MB 25 1GB MERTI A, Rk — P EIKEL E9, 7~
CTAD RAM ZFiH, DEOFIFEE LW RCGRIFRD LS IZU T,

SET maintenance work mem TO '1GB';

max parallel workers per gather

Z DI PostgreSQL 9.6 LA ETHIHTE, M52 TV IZxHGE L T3 PostGIS 2.3 ML EICHEFELNE T,
0 &) RIWEICHET D&, ST Intersects X\ o ZBREAKEZEL 7 T) T, EHTOy U ffibhd &
SIZTEET, TOWE 252 BADHENHDAEEERDHY £, FMOTOL Y IBRLHHI5LEITIE. 2D
fix 70y HEICEFETHZNETY, £/, max_worker processes # ZDfELFAUIZTDLHIZLET,

e TN 0

e Hi—( Gather / — RABIBTED T —WOHmAEEHREL £, W47 —Hik max worker processes
THNLI N TR AD T —Iin 6l INE T, BRUAZT —AEIE. FEBRIZIEFETTRICZ > TOWARVWES
MHdZLIFERLUTTIIV, INMARETL2HAICE BELIV DRI —ATT I UNFETI N, IR
BV ET, INDfEE O (T 74N ME) IZTD&, NI VIT ) EIFBNEIZRYD £7,

3.2 TRYEEDRTE

AR ANV D, PIORIHERRETEEHAL TN TT,

PostGIS2.1.3 A& TIX. T —ER—=ANFT AR L ETDITAZ RIANZ. T 7 AN N TIRENZR>THET, 2
NoEAEMTT B2 Y — /N ETEREIZ K POSTGIS GDAL ENABLED DRIVERS & POSTGIS ENABLE OUTDB RASTE
E L F9, PostGIS 2.2 Tld. Section 7.2412f> TH/ET D, JOATITY N T A—ARBRFENHY 9,

T—ANR=ANT AR EZGRNTTBITIFIRDESITU £,
POSTGIS_ENABLE_OUTDB_RASTERS=1

MDfEZE AN | fHE ANBRDVIGEIZIE. T—AR—ANT ARIIEHB) T,
AV AR—=)U7 GDAL DRI A NZHMZT DI, IROBRBEEAREZHRELET,
POSTGIS GDAL ENABLED DRIVERS=ENABLE ALL

—¥D R T A NOAEMIUZOHEIZIE, BREZEREZROIDIZEREL £7,



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

PostGIS 3.4.0beta2 ¥ =27V 24 /899

POSTGIS GDAL ENABLED DRIVERS="GTiff PNG JPEG GIF XYZ"

Not¥  Note
Windows EDG&EIF. RZA N XA MIBIHFADIFRWTTIL,

BRIBZABOZREIZ 0OS IZ&>THEAY £9, Ubuntu F721% Debian kT apt-postgresql % #% i U 7z Post-
greSQL O > A h—J)LIZDW\W T, /etc/postgresql/10/main/environment % #H&ET D DM FE L\ Gk
T9, ZIZT. 10 X PostgreSQL M/NN\—Y a v &5, main (37 7 AX &L T,

Windows TH—VF AL UTHEIFTLUTWVWAESIZIE., YATALALHTHEL £, Windows 7 Tlx, a2 a—
REHEZ2DVw 7L TCTaRT 2270w I35, TIZATA—SOREN—I1Z2Y ha—IL3R)INTRTOIY
FO—IWRRIWVIBE\YRATLEZEBELEY, VAT LDOFMBE -> FFMSE > BIELK 2 ) v 27 UT,
FUWY AT ABRBEAHZEBMU 7,

BRIBAR % HBE U %I, RE%2 KI5 72012, PostgreSQL Y —E ADHLENHETT,

3.3 ZEET—IXR—XDIER

3.3.1 ITVRFTUYaVAEFLOTEBEBT—IR—AEEIMICTS

PostgreSQL 9.1 A EZfi>TWT, TZAF ¥ 3 >® PostGIS €EVa— V&2V )N ), £ Y AM—I LT
WBBEIZIE, TIVATYYIVENIANZALEFHLUT, T—ER—A2EMT—ZAR—AYVER D Z
EBTEET,

ik & 7% PostGIS TV AT V¥ avilid, YAANY, YAV T 7« spatial ref sys 8 LU0 TORFL O
AVEIDBREENTVET, FAXEL MROVIEBHOTI ATV a v ilR>THVET,
BT —ARXR—=2IZ U2V T—ZRXR—A ETRD SQL #E 7L ET,
CREATE EXTENSION IF NOT EXISTS plpgsql;
CREATE EXTENSION postgis;

CREATE EXTENSION postgis raster; -- OPTIONAL
CREATE EXTENSION postgis topology; -- OPTIONAL

3.3.2 ITJVRTUYaVvEFELTICERBT—IR—RAEEICT D (BEIHTITEHA)

\ott Note
IhiE, BEIL PostgreSQL DTV R7>v23avD7T4 LY M) AIT PostGIS #4 V A =L TERW

D LELKRBWES (REARET A MRPRREDR. TLEBFIRDOHZDRERN) ICOABEERY ET,

LIV RDOBUIZHEE Lz [prefix]/share/contrib MIZdH 2 k472 SQL 7 7 &2 10— R LT PostGIS & 7Y
TV NEBEBOEEE T —ZNR—AIZEMLU T,

kD PostGIS 7YV b (VAA NV I AT T T7 48 Zhoizxind 2B%) IEpostgis.sql A
IV TMIHYET, FAXA TV Y MErtpostgis.sql A7V FMZHY FF, ROV ATVT b
l¥topology.sql A2V 7 MZdHY £7,

S5E272 EPSG FEIZREE ID £ MZDWTid.spatial ref sys.sql@&#7 7 )% 10—RLT spatial ref sy
T—TIVEEBRLUTRIV, ZATEY VA A MY BEE ST Transform() WFEITTE D LS8 £,
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PostGIS BA%IZ O A Y M 2B U 2V EEEIZIE, postgis comments.sql A2 ) 7 hAD I A Y MWROMB
YEVET, 3AY NI psql DX —3IFIUY 1Y KL EII\dd [HE4] LHbAGA T TR Z AT &
ER

—IFNTHRDOY N ATY REEFTLET,

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

# Core objects

psql -d ${DB} -f ${SCRIPTSDIR}/postgis.sql

psql -d ${DB} -f ${SCRIPTSDIR}/spatial ref sys.sql

psql -d ${DB} -f ${SCRIPTSDIR}/postgis comments.sql # OPTIONAL

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

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

3.4 ZEET—IR—ADT7vTJL—R

WEAF DR T — A R—=2ADT v 77— RiE, H LW PostGIS A 7Y/ NEHRDEIMAPEALLELTD
Lx HEZETHIIENHY £,

RERILIZ, EEOETHNEITHOT—EAR—ARNTHBIZIZBEIHZ ONDI3DIITIERVOT, ¥ 7 /)o—
RWEREFEELRDLIEDRHY 9,

PostGIS iZld. YA F—N—=Vav7wToNT T4 AV Y —ADGHIMEHIYV I "7y TV —RE, ATy
=7V T TV —=RTCHEIN=—RTY ST L= RHBEHABRINTNET,

PostGIS 27 Y 77 L —RUEDEFTIHINIT—ZDONY I 7Y T2E5ZLiE, WIZMEOHZEDTT,
pg dump T-Fc 777 %52, N—RT7VTITL—RIZL>TE Y THHEIZVANTTIILNTEET,

3.4.1 VIO 7Yy TIL—K

IVAT VYV AVEMOTT AN A VA=V ULEBEIZE, TIVATF VY avETNTTY T V—R
ULARTHIERYD EFRA, 50 SQL A7) 7 h2flioTA Y A M=)V UHEITIE, SQL A7) 7 MIBEIZY AR —
FINTOWETADT, TIAT Y a VY IHERIDINETT,

3.4.1.1 9.1 UETIVIRFTFYYaVvE/>LYINTYvTIL—FK

TV ATV aVaHioT PostGIS 24 VY A M=)V UAEBEIZIE, T7ATFYYavilioTTy 7L —RT
ZHENRHY ET, TIATYYaVEMoEYAFT—T VTV — RENRYIETT,

PostGIS 3 M E%& 547 L T3 54121%, PostGIS Extensions Upgradefi#izfi>THA Y A h—ILLTW5 %
DDDHLEFORZT Y T TV —RTRETT,

SELECT postgis extensions upgrade();

PostGIS 2.5 DAl #E T U TWAEEITIE. RO EKSIZUET,

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 VA M=IVEI N/ PostGIS IZEBDON—=Ta vl D), BHRIZT Y 77— RUZLBOWIGEIZIE,. BRI
BN=VaVORENTEET, IROLDIZLET,

ALTER EXTENSION postgis UPDATE TO "3.4.0beta2”;
ALTER EXTENSION postgis topology UPDATE TO "3.4.0beta2”;

MDEDBLT —BRNRRIND Z MDY 7,
No migration path defined for b'’---b’' to 3.4.0beta2

ZDEEE. T—AR—=2A% Ny 7w LT, Section 3.3.1 IZHABRINTVWELSIZHFLWTF—EAR—2%2 4%
Bl. NI 7w TE2HLOT—EAR=AIZY AT LARITHERD 2R A,

RDEDBAYE—VEF[(DIENDHY £,

Version "3.4.0beta2” of extension "postgis” is already installed

ZOGEK, #TT7TY 7T RhINTVWT, ZRI/HTETET, SUN KNSR (i LWIRES 2/ THARNE
DYIZTY T —=RUED EURVIRY, "next” X FFNBMTE £, ~ZL. RENZ"next” % HIkkT
LREMDHY) 7,

ALTER EXTENSION postgis UPDATE TO "3.4.0beta2next”;

ALTER EXTENSION postgis topology UPDATE TO "3.4.0beta2next”;

s Note
N"‘M PostGIS #/N\—2 3 VIBERLICA VA M—=IL LEFZEICIE. LIXLISBEMOEID PostGIS EXTEN-
SION OBA VA M=)l EEIETENTEET, Ny U7 v FiE CREATE EXTENSION postgis 77
T, YUANT7OBICEFRICARY £9,

Note
@M PostGIS TV X723V % 3.0.0 SYRINS Ty TV L—RT2BEICIE. SRIMENTELRS, &
2ICHIRT X 2% L\ postgis raster TV AT avaEFHODIEIRYET, ROLIICLET,

DROP EXTENSION postgis raster;

3.4.1.2 9.1 JYRIFLIEIIIRTVYavEFLRWY I Ny TIL—FK

PostGIS # T/ AT ¥ avaMbTIIA VA M=V LAEANAIFTY, TVATYYaveffio T TIDLER
fide, MODEIBAVE—IDENET,

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

CTiER: PostGIS 1.% £7213 r7429 LARTD PostGIS 2% ABITTHH5GI0IE. ZOFHIEMES LN TEELE
AP, N—=RT7w T 7L —REEFTITIBHENRHY T,

2V A VA R—)b (make install) DEFHIZ, VA N—NVET AHIVENIZHS* upgrade.sql D7
TANDELEERDIFTEIRETY, ROIYY RT—EE2BLNET,

1s “pg_config --sharedir’/contrib/postgis-3.4.0beta2/* upgrade.sql

postgis upgrade.sql MSIEHFICE2TEET—RLU X,
psql -f postgis upgrade.sql -d your spatial database

FAUFHEE2 T AKX, MROY, SFCGAL T/ AF V¥ aVIiEMUET, ThEhD T 71 V4ldrtpostgis
upgrade.sql, topology upgrade.sql, sfcgal upgrade.sql 2742 9, RO LD IZEFLET,
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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

TOAT VY aAVIEB A VAN —IIZEEL ZADBRVTT, IROELIITLET,
psql -c "SELECT postgis extensions upgrade();"”

¢ Note
; KOBRADT v FTL— RILESHFEDpostgis upgrade.sql ARETERWBEICIEK. VI NT
VT —REERTTRICEHFYICHIOREFE>TVWET, N— K7y TITL—RHBBETT,

PostGIS Full VersionB%(®”procs need upgrade” £\5 Ayt —I T, ZOFEDT Y TV —R&2EFTTD
BIEVEIZ DOV T DOREHRPBEONET,

3.4.2 N— K7y TIL—NK

N—=RT YT 7L —R&iZ PostGIS CTHHWRERT —ZD5%LERA Y7V a—R&2EkL £9, PostGIS 47
VT NONEEINRENEEINDIGER. VIKNTY T I L —=RRTEIRVIGERIZ. N"—RT7Y 7L —RM
RETT, DV Y —2A ) —hMI, [RZZIZDOWT, A7) a—R (N=R7v 7L —R) OEFZL#HL
TWET,

The dump/reload process is assisted by the postgis restore script which takes care of skipping from
the dump all definitions which belong to PostGIS (including old ones), allowing you to restore your
schemas and data into a database with PostGIS installed without getting duplicate symbol errors or
bringing forward deprecated objects.

Windows 2B 2B h11E# IE Windows Hard upgradelZd Y £,
Fhe X IXRD@EY TT,

1. 7V T TV —=RUET—AR—=Z (olddb IERZ X IZLELED) D [HARLER] OX Y T2, N1 F
) BLOB 7—& % &4 T ELT (-b). verbose T— R (-v) TEKLET, 2—FlIFFT—4X—
ADF—F =282 Z LINTE, PostgreSQL D A—/N—2—HFTHdHEIIHY FXEA,

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

2. HLWTF—&Z RX— 2|2 PostGIS %, PostGIS WHEWVRENS A VAR =V LET, TOTFT—ZRXR—2 %
newdb EIERZ L IZUE9, ZOMFEIZEET S8BHIZ DWW T Ik Section 3.3.2% Section 3.3.1& &ML
T RIW,

X F1Zdh % spatial ref sys ik, VA NTINFETH, BIZHD spatial ref sys # EEILUFEFHA, VA
T REDT —AR=AZART =2ty NOFTENEEIEDLD EDI2T5720TY, MOV M) %
EEXLUZVEEIE. newdb %49 2 BRI spaltial ref sys.sql 7 7 1 )V& O — RULARWZIFTY,
T=AN=ZANRLITEH LS, Ca—PlKIC, R<EHBIZZ>TOEBENH D &5 2561013, By
Ca—%izdk>51295legacy.sql 20— RGTDIMBERHDITL LD, £ZL, RYITHELRIGHEICK
DET, AERL, Ca—RlBEX Y TEFIITY TV —RTDHI L E2MGTLTTRIV, FEHEEREEIE.
uninstall_legacy.sql TEMSHIRT D I EATE £,

3. Restore your backup into your fresh newdb database using postgis restore. Unexpected errors,
if any, will be printed to the standard error stream by psql. Keep a log of those.



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

I —IXRDGEITKIY 2 ET,

1. Ca—F /2 I3BEBOFIZIEHEED PostGIS A 7V 27 M&HoTWAED0H D56, TNOFTIEIZIE. VA
N7 HfZlegacy.sql A7V OO — RZALTADIENTEET, EHEF TV N2 EEFE->T
WBD PostGIS IZV ART LT, I—REFEVERZBICHUOBEIIELZLETEEY, legacy.sql
ZFHT 2561, FEHEREBEZMAES DEZ XD~ — RIZETIEL T, uninstall legacy.sql #12— K9
D% BNRNTL ZIN,

2. XV T7 74 )IVND spatial ref sys iZHdHAXLL I— RMPAIER SRID IZ8>TWSZEnHY 9,
24472 SRID {1 0 &) K¥< 999000 LD /hX LAY £7, 999000 A5 999999 DRIXNHFIFHD 72
OOFHRFEHETT A, 999999 L V) KX WMEIZ—UIEHTE EEA, 2TOARIER SRID 2H>MH L I1—
Ri&, PRERICBEL CEAREINET, LML, spatial ref sys 77— 7o, EIRREIND & DT
BEINTNDF =y ZHIKAANE T, HEICL>TIE RO A EZR SRID A3H U F#4EKD SRID fH
ICEHING LX), EF—E4NFET,

INEBEIET D 2O1Z, ED SRS %= Z24724H (910000..910999 D#ifH) d SRID IZHEEL, £ TDF—
TI)VEH L\ SRID (24 # (UpdateGeometrySRID) U, spatial ref sys 25 RIEZRTY bV 2HIBRU £
T, TLUTC, MOEDIZF v 7HR 2 HMEEL 9

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));

77 VAIGN#IN Z L HWT —AN—A% T v T 7L — R 55EI21E. BT 5< SRID AHFHSMI R,
T—RAR—=ZADA VR — MRHZIRO &S ZREIESE L 9

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. So, after having run :

postgis restore "/somepath/olddb.backup”

> olddb.sql

MOAY Y REETUET:

grep -v IGNF olddb.sql

> olddb-without-IGN.sql

ZTOH, HLWT—AR—=2&EHL, BEZR PostGIS T/ A7 vyavaahbLT, ZOA2Z ) T KT
MEIZ7 7V AIGN OREFHALET, TNHDMEDE, ROL ST —ZDA VR— M EITVET:

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



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

T—YEHE

4.1 ZET—YETIL

4.1.1 OGC VF X KV

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

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

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

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

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

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

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

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



https://www.ogc.org/standards/sfa
https://portal.ogc.org/files/?artifact_id=25355
https://portal.ogc.org/files/?artifact_id=25355

PostGIS 3.4.0beta2 ¥ =27 )V 30/ 899

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

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

4.1.1.1 KA > bk (Point)

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

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

4.1.1.2 4 YR N!) 7 (LineString)

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

LINESTRING (1 2, 3 4, 5 6)

4.1.1.3 ')=7Y v 7 (LinearRing)

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

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

4.1.1.4 K'Y I (Polygon)

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

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

4.1.1.5 <ILFRA v~ (MultiPoint)

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

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

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

4.1.1.7 <) FRY IT> (MultiPolygon)

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

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

4.1.1.8 A X MYl U3 (GeometryCollection)

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

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

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

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

4.1.1.10 = (Triangle)

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

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

4.1.1.11 TIN

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



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

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

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

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

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

CIRCULARSTRING(® 0, 1 1, 1 0)

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

4.1.2.2 #EAHIR (CompoundCurve)

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

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

4.1.2.3 Hhfg7K Y T (CurvePolygon)

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

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

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

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

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

4.1.2.4 <I/LFH#R (Multicurve)

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



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

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

4.1.3 WKT & WKB

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

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

+ POINT(O 0)

+ POINT Z (0 0 0)

+ POINT ZM (0 0 0 0)

» POINT EMPTY

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

» LINESTRING EMPTY

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

« MULTIPOINT((0 0),(1 2))

« MULTIPOINT Z ((0 0 0),(1 2 3))

» MULTIPOINT EMPTY

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

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

* GEOMETRYCOLLECTION EMPTY

WKT D AHSIZBEEST AsTexte ST GeomFromTextiZ &> TREINE T,

text WKT
geometry

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

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

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

!

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

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

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

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

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

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

4.2 VFAN)T—H54T

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

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

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

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

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

4.2.1 PostGIS EWKB & EWKT

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

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

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

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



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

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

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

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

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

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

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

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

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

> Caution

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

Z8MiA 7Y =2 h® EWKT 7 ¥ 2 M RELDH:

* POINT(0 0 0) -- XYZ

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

 POINTM(O 0 0) -- XYM

* POINT(0 0 0 0) -- XYZM

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

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

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

* MULTIPOLYGON(((000,400,440,040000),(110,210,220,120,110)),((-1-10,-1-20,-2-2
0,-2-10,-1-10)))

* GEOMETRYCOLLECTIONM( POINTM(2 3 9), LINESTRINGM(2 34, 345))
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MULTICURVE( (0 0, 5 5), CIRCULARSTRING(4 0,4 4, 8 4) )

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

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

0,100,000)), (00

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

L]

INEDEXZMD AL DIFIROBEEE > L ARTT,

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

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

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

4.3 PHTZT4T—H9IA4T

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

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

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

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

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

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

4.3.1 VAT T4 T =TI DERK

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

CREATE TABLE global points (

id SERIAL PRIMARY KEY,

name VARCHAR(64),

location geography(POINT,4326)
);



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

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

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

XTSI AR AR DIDT—TIVDOEROHZRIZEITET,

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

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

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

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

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

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

SELECT * FROM geography columns;

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

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

4.3.2 VAT T4 T7—TILDFEH

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

-- Add some data into the test table

INSERT INTO global points (name, location) VALUES ('Town', 'SRID=4326;POINT(-110 30)');
INSERT INTO global points (name, location) VALUES ('Forest', 'SRID=4326;POINT(-109 29)');
INSERT INTO global points (name, location) VALUES ('London', 'SRID=4326;POINT(0 49)');
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spatial ref sys 57— 7)LIZHh 2P (REMEE) 2HRIE. VAT I 74D SRID & UTHRETD LN TE
F9, JEHBEEERZMH S L TR EL X T,

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

0101000020AD10000000000CCEOOCO5ECOOO00000000004140

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

0101000020AB1000000000000000CO5ECOOO00000000004140

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

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

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

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

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

VAT T748IE, LA F Y2 YT M-y R UEOKMBUEE S ORI OWT, BRiE ET 122.235 km
EWVWDARY DR ZFREL ET,
-- Distance calculation using GEOGRAPHY
SELECT ST Distance('LINESTRING(-122.33 47.606, 0.0 51.5)'::geography, 'POINT(-21.96 64.15) «+
'::geography);
st distance

122235.23815667

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

13.342271221453624

4.3.3 VA TS T4 BEGERATANER

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

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



http://gc.kls2.com/cgi-bin/gc?PATH=SEA-LHR
http://gc.kls2.com/cgi-bin/gc?PATH=SEA-LHR

PostGIS 3.4.0beta2 ¥ =27 )V 39/ 899

o TAMWNIVWZYTHNIZEIE245, BUIBKEZERLUTIAAN) 265D, MERTEHERTE
&Y RWHIETY,

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

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

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

“/71'&-374 f\_’_\\/j—)( ]\I) Fﬁ@']j‘/j_‘ ]\’{kfﬂwﬂﬂf DOUINTH iSeCtlon 12. 117&vﬁk~FJ(b\ /71_737455§&0)
) A b 2 B2 DWW TId Section 12.4% JEF X1,

4.3.4 PHTST741ICETEIRERLSHIER

1. BREAIFFAHEHEFARDO S S TEHETLZDTU & H2?

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

2. HNZEEERHIZE L TIRE S BTV ET,?

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

3. MM TELHREEWVINIE S D) £9 2

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

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

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

4.4 T A NVIREE

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

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

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

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

(a) (b)

(c) )

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

(e) (67

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

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

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

straight | crossing
__________ boooooooooo

t | f

(9

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

MIZTXET,

4.4.2 ZHRIF AN

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

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

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

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

Y TVDRESMUD Y

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

EERERUET,
BRO)VIIMRI7OALBN &

WEIY > 735D VT RIZH B 2k

AR

A)

BRI ATEMUZEUTEESL LTEMTZZE (BLEIZHoTIEAYD FHA)

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

(h) @@ G

(k) () (m)

MULTIPOLYGON I&iRD &M TIEZ Y T,

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

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

INHOBANTZYZARY TV I A ANV BHEMTHE ZLERLTVET,

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

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

ST IsValid('LINESTRING(® 0, 0 0, 0 0)') AS len zero,
ST IsValid('LINESTRING(10 10, 150 150, 180 50, 20 130)') AS self int;

len nonzero | len zero | self int

POINT & MULTIPOINT (&2 M2 K> TWEEA,

4.4.3 ZHHOEHE

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

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

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

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

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

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

valid | reason | location

f | Self-intersection | POINT(91.51162790697674 141.56976744186045)

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

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

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

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

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

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

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

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

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

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

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



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

PostGIS »##fH 9% SPATIAL_REF_SYS 57— 7 VIIRIH W RE A2 M SR 2 £ £ TS OGC ¥EWD T — X RX—2Z
T—=T7NVTY, TOT—T7IE, BET SRID 2Hb, XFHITHEERDGHRZRF>TVET,

spatial ref sys OEHRIZIXKDEY TT,

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

AT LIFIROEY T,

srid 57— & X—ZADSpatial Reference System (SRS, /& MER) TR I NS BHEI1— R TT,

auth_name ZDOZWRIIFIHAINTWIEEDOLFTE U IFFHEZDOL DT, 2L 21X TEPSG] 13%ZY4 7R
auth_name T9,

auth_srid %2830 ID I& auth name IZ5[HINDIEEIC I >TEHEINE T, 2 I2 EPSG DHEIC
&, 2R EPSG 1— RTT,

srtext S HAD Well-Known 7 F A MRETY, 72& 21X, WKT SRS OFEBIL, RO LDIZHY £9,

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]

1,
PROJECTION["Transverse Mercator”],

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

1

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

projatext PostGIS XA BaiHE % 1Mk 3 5 /2 DIZ Projd 71 77 ) # W TWE T, projdtext 77 AiZ
%, FFED SRID %7139 Proj4 BEEHE X THNAD £9, 2L ZIERDOELDIZRY £7,

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

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

RELBCEMSRROERZ MM T AT IROWIKZIY) £,

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

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



http://en.wikipedia.org/wiki/SRID
http://docs.opengeospatial.org/is/12-063r5/12-063r5.html
http://docs.opengeospatial.org/is/12-063r5/12-063r5.html
https://proj.org/

PostGIS 3.4.0beta2 ¥ =27 )V 46 / 899

4.5.2 1—YERZ[SRR

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

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

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

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

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

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

INSERT INTO spatial ref sys (srid, proj4text)
VALUES ( 990000,
'+proj=lcc +lon _0=-95 +lat 0=25 +lat 1=25 +lat 2=25 +x_0=0 +y 0=0 +datum=WGS84 +units=m <«
+no_defs'
);

4.6 ZEFT—TI

4.6.1 ZET—TIL %3

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

CREATE TABLE roads (

id SERIAL PRIMARY KEY,

name VARCHAR(64),

geom geometry(LINESTRING,3005)
);

geometry Bllx, ROD@EY ., —ODOEEREMEMiFICHIELTHET,

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

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

VAT T T4 NI LEFEDT—TINDOERDHIZIRIZE T ET,



https://proj.org/
http://spatialreference.org/
http://spatialreference.org/ref/epsg/4326/
http://spatialreference.org/ref/epsg/4269/
http://spatialreference.org/ref/epsg/3395/
http://spatialreference.org/ref/epsg/3395/
http://spatialreference.org/ref/epsg/2163/
http://trac.osgeo.org/postgis/wiki/UsersWikiplpgsqlfunctionsDistance
http://spatialreference.org
http://spatialreference.org/ref/iau2000/mars-2000/
https://www.postgresql.org/docs/current/sql-createtable.html
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e 7 7#)VN SRID THLEWBEEDI A AN 2 ET 27— T INVDA4AL:
CREATE TABLE geoms(gid serial PRIMARY KEY, geom geometry );

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

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

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

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

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

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

4.6.2 GEOMETRY_COLUMNS £ 11—

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

\d geometry columns

View "public.geometry columns”
Column | Type

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

coord dimension integer
srid integer
type character varying(30)

A7 NFIROD@EYD T,

f_table_catalog, f_table_schema, f_table_name ¥4 A~V 75 A% > TSI 57— 7L D5ELER
%, PostgreSQL (Zix”catalog” DAL T LAWBMENDT, ZOH T AIFEHDEETT, “schema” (2D
WTIX PostgreSQL AF—S &4 »MFEHLNET (77 4V M public TY),

f_ geometry_column 7« —F ¥ —7—T7NHNDIF A N BT LADHHT,
coord_dimension 7 7 ADFERIRIC (2, 3, 4),

srid 2OF7—7)VDIF AN ORERERE UTHHIND EIZRZEMSEAD ID T, spatial ref sys 7
— 7NV EZBTB/MEF—TF (Section 4.5.1% 2L TFIWV),



https://www.postgresql.org/docs/current/sql-altertable.html
https://www.postgresql.org/docs/current/sql-altertable.html
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type ZEWA 7Y =7 hORL, 22 T A% B —BUZHIBR Y % (21&, POINT, LINESTRING, POLYGON, MUL-
TIPOINT. MULTILINESTRING MULTIPOLYGON, GEOMETRYCOLLECTION D5 5 DW§ha%
72, XYM T 5 54 121% LINESTRINGM, POLYGONM, MULTIPOINTM, MULTILINESTRINGM
MULTIPOLYGONM GEOMETRYCOLLECTIONM D5 LDWEFNNEHNE T, HEHROMNEST D
aAL 7Y avOBEIE"GEOMETRY” 28425 2 N TIEET,

4.6.3 FETYVAAKNY HS L% geometry columns (CEERT 5

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

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

-- Lets say you have a view created like this

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

-- For it to register correctly

-- You need to cast the geometry

DROP VIEW public.vwmytablemercator;

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

-- If you know the geometry type for sure is a 2D POLYGON then you could do

DROP VIEW public.vwmytablemercator;

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

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

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

INTO myschema.my special pois

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

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

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

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

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

-- to make the column typmod based.

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

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

-- you need the constraint based definition behavior

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

SELECT populate geometry columns('myschema.my special pois'::regclass, false);
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FOVEIF Z I U2 FEERES G U TOE T, flfERICULAZYAA N AT ATEENIZE 2 —THbh
TWBEAIE, BEBMiTO XS IZIXEL < geometry columns IZE#HXNEHA, ROFITIE, BBHiT% M-
I LEHEEL, FRNCEDIS AT LDERL ZIT>TVET,

CREATE TABLE pois ny(gid SERIAL PRIMARY KEY, poi name text, cat text, geom geometry(POINT <«
,4326) ) ;
SELECT AddGeometryColumn('pois ny', 'geom 2160', 2160, 'POINT', 2, false);

psql TIRZEZHITLUE T,
\d pois ny;

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

Column | Type | Modifiers

___________ e g
gid | integer | not null default nextval('pois ny gid seq'::regclass)
poi name | text |

cat | character varying(20) |

geom | geometry(Point,4326) |

geom 2160 | geometry |

Indexes:

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

geometry columns Tik, WAL EEL S EHRINTVET,

SELECT f_table name, f geometry column, srid, type
FROM geometry columns
WHERE f table name = 'pois ny';

f table name | f geometry column | srid | type

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

LML, ROEDIZCa—%2EAS L LET,

CREATE VIEW vw pois ny parks AS
SELECT *

FROM pois ny

WHERE cat='park';

SELECT f_table name, f geometry column, srid, type

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

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

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

ZAvE, FERIIZ PostGIS DR TEEINDINE LNEEADN, 50L& ZAIE HIRICES<Ea—HNTL%E
USERIEDITIE, IROEIIZLET,
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DROP VIEW vw pois ny parks;
CREATE VIEW vw pois ny parks AS
SELECT gid, poi_name, cat,
geom,
geom 2160: :geometry(POINT,2160) As geom 2160
FROM pois ny
WHERE cat = 'park';
SELECT f table name, f geometry column, srid, type
FROM geometry columns
WHERE f table name = 'vw pois ny parks';

f table name | f geometry column | srid | type

------------------ B T
vw_pois ny parks | geom | 4326 | POINT
vw_pois ny parks | geom 2160 | 2160 | POINT

4.7 ZEET—H0OO—R

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

4.7.1 SQL ZzfE>TH—FT 3

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

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

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

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

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

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

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

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

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

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

4.7.2 x—TI77A40O0—5%FD

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

(cla|d|p) M HICHLIK A T 2> TF,

¢ FILOWT—TNVDERE Y =TT 7 AN EDT—EDHEAAAETVET, ZUBTF 74N ME—R
T9,

LA VI—TI 7 AN T —AR=AT =TT =X 2EBMUET, HEOT7 7 A NVEO—RT 5201
ZOFA TV avEMIGEIT. TIN50 77 IVERIUEMEREIU T — 282D 0ENRH D £,

d V=TI 7 MINIHEZT—REEODH LT — TN EERT LT —AR—ATF—T I 2HIkL £
’d—o

-p T—7WERED SQL I— REAEK TSI T, EBEOT—XIXBIML FEA, ZOE—KRIX, 7—7)
FERRE T—A2 10— REZZR/IIDTZVEESITHEHLU £,

-2 NV E R LU £

-D )17 — &2 PostgreSQL DXV TEXEZHNE T, ZDE— Rid-a, ¢, -d LlAEDLETHHLET, 7
74V hD”insert” I2&% SQL EXEVEH, KERLO—-RTEFEY, KEILTFT—KXEY hTIEIHH%E
EHLUTTIW,

-s [<FROM_SRID>:]<SRID> #5§& L 72 SRID 22> YA A MV 57— 7 IIVOEFKRENM%E 17V F . FROM SRID
MERZONZHEIE ANY =TT 7100, TNEBCET, ZOHAEIIE, VA A NV IFEFEE SRID
IR 9,

K HF (T A, AF—BLUOEN) OXXFNXTFZ2ERHLET, Y= 771 NVDENEIZETAKLFET
HDZEITERLUTTI W,

i RTOBBEEMED 32 Yy MEBUZHEHI LU £9, DBFE AY X TIXENNEYTH->/22LTH, 64 Y FD
bigint Z 4 U ¥ A,

I VAANVAT AT GISTA VT Y I ARERL £,

-m -ma file name T, EWH T L%% 10 XFD DBF 17 A% I3 77 Vv efgeLET, 771
WiE, 1 A EDFF 2L 9, SFIREARKEY) TODLH 2 b, [THITRIZEAZ ANEEA, HlziX
WZRUET,

COLUMNNAME DBFFIELD1
AVERYLONGCOLUMNNAME DBFFIELD2

S YNFRIAARNVOBEYIZH—-IFARN) ZEBLET, RTOIAANYNEBRIZE-THD (2L AKX
HB—DHERT4 5 MULTIPOLYGON ®#—DIHM T4 % MULTIPOINT) 5&IZDAMII L £,

-t < U0t > HAYAAN)DBREDU TR RO &S EHIL 9, Wotld, 2D, 3DZ, 3DM, 4D D X5 % ffin
i—a—O
AHDORGTEWHE T E VNI WNIGEITIE HITIE 0 BAD 9, AHNDRITVPREVGEITIE, HAINET,

-w HAEX%Z WKB TH< WKTIZU T, BEMERUT, BEZEPFREL S DI ICERNLETT,

e NIV Y avEMDLTIZ, AT AVRNIEIZETTEEDICLET, TT—DILERDZABEY I A
RPN ONEATHWEIRIZ, REOBIFRT—2OO0— RWAEEIZTEIEDTT, XV TERXTIE NS
VYT avEEIFESDOT, -D 77 7EEBELTCVWLIESIIIfFAZIEA,

W< ZVIA—=FT4V7 > ANT—=2(dbf 77 4)N) DTy A—FT 4 VI 2EELEY, &2TOD dbf DJEMEIR
fBEINAZTYI—T 4 76 UTF8 ICAHINE T, SQL HiJifEHIZI& SET CLIENT ENCODING to
UTF8 WEEND LI, Ny 7Ty RIEUTF-8 o7 —AN—ANWNEHAHD DI E L~z 0
=T A VITIIHAERTEET,

-N < Ji$t > NULL Y4 A MV #fE /% (insert*= ffi A, skip= AFv 7, abort= #Hl# 7) 2 &KL £7,
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-n DBF 77 A NVDAALYR—MLET, WnTdVz—T 77 (I E2H>TOWARWES, BEMIZZODE—RIZ
Y. DBF 7714 )0VDAO—RLET, TOT753 7% BELYZ—TI7 74 NVEE2R>TWT, BT —
AETHPRULSTIAA RN B K BOEEOMEHAL £9°,

-G UAANVBOPDLIIZ, IATTT BT, WGS84 FHEHE (SRID=4326) 2{FHHL £9 (BREHET—
ADBETT),

-T <tablespace> HiL T — 7NV D7 —7IVZEHERELET, X NT A—ZRFONBNGEITIE VT
VI AET I AN DT —TINEMEMAL £3, PostgreSQL X E 2k, T— 7 INVEM % HWDE R ERIZ
Hy2RWXERHY £9,

-X <tablespace> #iL\W\T—7NDA VTV I ATHLNG T — T NVERERELET, EXF—A VTV I A
WHAI N, -1 AEDLETHEDNTWDEEICIE GIST 2=/l v 7y 7 AL MAINET,

“Z D777 INEMHESKR, ANALYZE Fhi SDEREZM T ET, -Z 77 7D (77 40V DOIRD D) 5
H1Z1E. ANALYZE FHit SMERINE T,

O—A%2foTCANT77AINVEEKLTTYY 70— RTD52y ¥ a VHllZRO@EY T,

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

Zfl 7w S0 — RiE UNIX O8oS T2 & —mTERITFTTEET,
# shp2pgsql shaperoads.shp myschema.roadstable | psql -d roadsdb

4.8 ZE[E7T—% Dl

BT —RIE SQL WY =z —T 7 7 A NZ U %5 i TE 9, SQL OfiTIFZEM T — 7NV Tlbige 7 )
IZHHATE BB ERLET,

4.8.1 SQL ZfF>TTF—¥%=Htd 5

T—=AR=ZANAND T =R ORE HER GEX. T2 7—42tvy E2EHEL. SELECT W& bEZ{Hio
T, HRITLAZMBFARRTIAN I 7TAIVIA Y S5 LT,

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

road id | geom | road name
________ dococcococooocococooococcoooocooooocoocoococooo0cooodhcocococoococ oo o
1 | LINESTRING(191232 243118,191108 243242) | Jeff Rd
2 | LINESTRING(189141 244158,189265 244817) | Geordie Rd
3 | LINESTRING(192783 228138,192612 229814) | Paul St
4 | LINESTRING(189412 252431,189631 259122) | Graeme Ave
5 | LINESTRING(190131 224148,190871 228134) | Phil Tce
6 | LINESTRING(198231 263418,198213 268322) | Dave Cres
7 | LINESTRING(218421 284121,224123 241231) | Chris Way
(6 rows)

BINDLVI—ROFEPST2OIZHDEOHIRNBBEIZZRDGENHY) £, BEN—ATHIRZ T 254
ZiE, FEEMT— TN THES D LE U SQL X &MV E T, ZEITHIRZ 2T 2 ITIFROBEE £,
ST Intersects ZOBHIL, —DDIA A NUNEMELELTHENE DI NETARNLET,

= ZOMT, Z2oDIA AN BRMWIZHEH—THEINEHRDZENTEET, 72L& 21X "POLYGON((0 0,1
1,1 0,0 0))’ I¥’POLYGON((0 0,1 1,1 0,0 0))’ LA UM2ZRH I LATEE (ZHFIRL &R £9),
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I, TNHDEFTE 7TV THES ZENTETET, SQLAVY RIAUNLIAARN) EARY IV ADIEER
12 EE, HAMIZXFERRREZ VA A N VIZEBURITVERS BN EIERLUTRIY, 22 RO

OB ET, 272U 312 FREDEMSHAREF ST, ZITOT—XIZEHLTWET,
SELECT road_id, road_name
FROM roads

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

EDZ TVIF"ROADS_GEOM” 7 =7 h 56, TOMEFMTHLHE—~DL I—R2RU £,
ERENRY) TV TCERLVAHZEBETEINE DI NE T2y 72RO EISIZLET,

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

BE— MR 7 Z)IE T 70V —AR—=ZA] ODIZT)TLLED, 2k, BRTDIEZOOTFT—XDMEOH D %
WTITV—A] ZABETEEOIL. T—RA TS9O RT2TITI9NNDEIBRIIATY NI M7 IfEibhE
—é—o

"&&” HETRMFS L X, KT 4 —F ¥ —% BOX3D » GEOMETRY WZHBET LI ENTIET, #7700,
GEOMETRY ##Ed 2 &, TNDONI YT 4 VIR 7 AWHEIZHbE T,

WIZETZZVDESIIZ, 7V —AIZBOX3D A7V MaflivEd,

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

TURO—=TOHFE2IETTS7-0DIZ SRID 312 #fio TSI LIZEZELTTEII W,

4.8.2 FUNRN%EFED

pgsql2shp T— 7N AV INE, T—AN—AZEHFHER LT, 77NV (DX I7TVIZL>TERINAE
D) Y x—TT77ANIEBTDZEDTT, AW TRO@E) TT,

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

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

ARV RIA VATV a vViFIRD@EYD TT,

< T77MN% > BHEDT7 7 A INVHIIH N E2HESIAHET,
-h < FAA N > HEfET -4 R—ZADKA MM,

p < B—b > BT —aR—ADK—},

P < RAT—R > FT=ARN—AZEE/T 2 72DD/INAT — R,
u < I—YH > ToAR-AULERT IO -4,

g< IVFAANIATL > BEDOIAA NI AT L2HOT—TNVDEED, Y2—777 A VOHINIHEHT S
VAANI AT A,

b N FVH=VINEMHNET, i EFEMEECLUETH, T—TNDOEIAANYEENTFARA
DF Y APZFRES>TWVARWGEIZIE., BEL R A,

-r Raw E— R, gid 714 =)V R&HE LD, ATL4ETAT—T LTIV EE A,

-m 774G #l4E 10 XFEHRICHFVETLULES, 771 V0FHE, —D2OEATRY S, djeE
WEAPENDDY VRO N567%4 Y £9, VERYLONGSYMBOL SHORTONE ANOTHERVERY-
LONGSYMBOL SHORTER & 721 £,
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4.9 ZEFEAVTYIR

1TV T AL ioflﬁkr Aty DT — 5?/\ ADMEHADPAREL B 9, 1 VT v 7 AU TIE, H
MOMBZITOBIZ, T—ER=ZADETHOL I—RIZHTE2Y =TV VY VAT Y UDRRKRELRY ET, 1 VT
WO ALE2T, VI—RERD-DIZEL B TIIMELHETLIOT, MREBEEENH ELET,

—RI BT — 2l d A Ty IV AFIETHY B ARIE. BEIT—ZTRIPFTVAEHATIEDY FEA, 1R
T —RDEINE 7 TVIZETUNIE L TWRWZDTY, IAARNIDED R 2T EDRTZFEFDT—X

Tlk, 2TOWTCOHFEZIFEETED M VTV I AFEIRD SN FE T, PostgreSQL DZE[H] T — X JUEIZEH T 5
FEARMED—2IZ, Wt T— X T EFLHETS GiST. BRIN, SP-GiST D#EBD 1 > T v 7 ATk % 24t
LTWbZLeTTd,

* GiST (Generalized Search Tree) 1 VTV 7 Ak, 7—4% [—HIZHdED] [A—=N"F3vT55E
D] THEIZHDED] IZRETDEDT, GIS 7—2 2 50IREWEPHCH 2 9, PostGIS it GiST v 7
WP AET—R%E RARAVTY I AEEDODR—-AIZTWET, GiST ITHEE — iz flibh, £HNZA VT
W I AFIET, EHICRIFAMNEDERZRELTHET,

-1MﬂNﬂMmkRmmeHMmo4/?/71 &, ZEREIHIPH 2 AT S Z E TEMEL £9, BERIFEFHD A F v
VEBELTITONET, BRIN & —H O (EMFIZY — X, EHFNIZIEENLEEY) OF—& 721
WZHEYITY, LU, 1 YTy 7 AERRRIEIEFICRS, ATy 7 AV A REEFITNI LS R) £9,

* SP-GiST (Space-Partitioned Generalized Search Tree) /& 4 /K, kd &K, EHAK (FF1KR) DL
BIRD ARSI T B — RN A > Ty 7 AFIETT,

A VT I AZIFAARNIDNNI YT VTR 72 AF T 2L ET, 7)AoV Ty 7 AP~
ANAL UTHHALT, ZZVEMBIZ—HTE2AREMEOH D VA AN ZERIKROET, FLAYD%EM 7Y T
3. 2R ZERER o CTHREDZEMSHUEZ2 T A NS S IR A INVAWBBRETT, B EEREZE->/~Z72) D
B EIZ DWW TIE Section 5.2%2 ZE T X0,

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

4.9.1 GiISTAVTv IR

GiST % TLFHMEAK (Generalized Search Tree)] DEKT. LIRITLT —Z DA VTV I AD—EiLI N~
AT, PostGIS I& GiST ETHELTWD RAS VTV I AR EEBMT—RDA VTV I AFHUTHET,
GiST &t — I flibi, ZHNRA YTy 7 ATFIET, V7T VHEREZEHIZE LU ET, i GiST DE%E
&, BED B KA VT Y I ARDBENE TORBEO AL 7 — 2 il EEREH, AT NI IIVT—XE) D
MEEE Z [ EXE 520120 FET, FEMIEHRIC OV TIZPostgreSQL manual ZE < Z X0,

GIS T— R T —T7NWETIT2BA -5, ZHERBOHEER EDZOA VTV I AHBELLZLARZTLED (2
NIEHMREBETHRNGETT, BUETULAZ6@EDOA vy I A%@EET7 12—V RIZEMU £9),

GiISTA VTV I AZIFAANI AT LITEMNT 720D XIFRO@EY) TT,

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

FEOXTIHHEIZ2WIGA VT YV AERELUET, n oA VTV I AEIAANYBITHES T, IROXTA v
TYIARERTEET,

CREATE INDEX [indexname] ON [tablename] USING GIST ([geometryfield] gist geometry ops nd);
ZEA Ty I ADMEIR, SHEEEZERIETIIONEY, /4. ZORIZE, T—TAANDEZAART 7L A

N7 I2INET, TOLED, AFEVATALATIEELY E WY CONCURRENTLY Z25& RT3 08N it A, X
DEHIZLET,

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

VT 7 AREEEIZ, K4 PostgreSQL 127 — 7V OMEHERZEOI T2 P 29, 7T T7 VD
ALz bNnET,

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 BRINM1>VFv V2R

BRIN /&”Block Range Index” DI T3, PostgreSQL 9.5 TEAIN/ZNHAAL > F v 7 AF4ETY, BRIN I
AAHA VT I AFETHY, VI— RBEZEMBRIZENT L L 2RI FEHOF =y IV BBRET
HBEILERKLTHET (RTOEMA VTV I ATEAET), FEITENA VT v 7 AER FEITNI VA
VT I AYA AT, AHENBFAAANEERD £9, FHMIE, EFICRKREIWT—TINOT— TIVNOYELAL
BEBEBRBHOINT LAV TY I A%ED I IZHIRT B 20T, A T v 7 AIZMAT, BRIN &bk
2 RTEEO BT — ARG (B BAE) THERN EXEZ N TEET, FEMBEHRIC OV TIZPostgreSQL
manualz ZE < Z X\,

BT —TID, O ZUBTIH2BA2L, T—XOEMREBOEEH EIZA YTy I ANBELEUD I LI
nYFET, GﬁT%/rVﬁXi PAANT—AR—ATZ25 RAM BEZHBAT. 1 VTVYIADANL—
IH A RIZRBNH SIAAREDA VTV IV AEHAANMIERBYEDH D86, EFEIZEHNNT A —T VA%
FELFET, %ofaw% ik, FEBIZKRERT—TIMIEVTIE, BRINAM VT 7 A RBIZEZD LN
TXF9,

BRIN « V75w 7 A&, #2275 —7)070v 708G (7Y JHHESWET) DLTOIYA AN 2HD
AW/T{/?ﬁ/ﬁX%%%bi7 AT ARMBHLUZBOEDE 2 ETT DRI, WAL EH L 1
VAR NTEHZTOw IHIEERDOITEZOIZAFY I LET, Ik, —?—‘&7)3‘¢%EEEI’J~ ﬁJb'CL\’C Jaw
THIPADNT VT o VY TIRY 7 ADF—)NTw THRRNTH 2 (FRAEMIZIZH IR TH B) HEIZE > TRy
RITT, FERA VT 7 AIEEITNI WY A XTI, BE., GAAARFRIE, FUTF—XIZ a%‘b‘é GiST
YTV IALDELRY £T,

BRIN 1 V5w 7 2D %%, 13 GIST A VT v 7 AL AT, CPU £ 2ERIZEMS LU EY, BRIN 1V TV
JAZGISTA YTy 7 A&VE, AUT—RIZHLUT 10 5 HELET L2008 @ T3, BRIN 7 V57 Y 7 A%
T=7N 70y IOFEFHT LN —DDNNT YT 4V ITRY T AUNKEILRWD T, GISTA YTy I ALHART,
TA4 AT ANR—=A% 1000 54072 < TEET,

VY VNTHENTZ 70y 7B RINTESET, ZORFZEOTE, 1V TV 7 AFKRESE) A, XM
LTI TREMEDH Y £ 9,

BRIN %= &h 5712 ’4‘% 13, T—TNTF—&%= Ty ZHEOIT—INFy TOBEZE/NMNITE LD RYHKA—&
—THMUET, T—ENRICHYNICHOBEZSNTWHWENEHNERTA (22 2I1E., BIZEfA— 4 —TCH '
Kbﬂfu\ér ALy NeDT—EAR=AN50— RTIBEHE), TOTHRVEEIZIE., —DD%E/MF—I124&3
F—=HDWREZTEHTETET, —DODOFELLT, YAAMIETHEREZ-HLWWT—TNVE2ERT I &
T4 (FED PostGIS D/N—3 3 ¥ THIRMK R eIV ~)L NhfEA — X —DEb T ET),

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

LUK, T2, UANy Y aE (—HRR) ATy AN, FDAL VTV IATIIAR) VT %#1TD
L& THYNIHUARFEZDZENTEET,

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

BRIN A VT W I AETIAXNY AT LITEMT D200 IZIROEY) T,
CREATE INDEX [indexname] ON [tablename] USING BRIN ( [geome col] );

EOXT2WAA VTV I ARMELET, 3T, VTV I A% I RTIIZE, ZOXEMFNET,

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

o, AMGHE T I ARMD ARG A VTV I AERHO L ETEET,

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
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FEHOaT Y RTIR, &EFHOTOY 28IZT 740V b0 128 2FAHL TWET, £ CTHFO TOw 78 EEE
TB5I21%. ZOXEMANET,

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

E BMNf/T/axi %ﬁ@ﬁf o@szjaxﬁ%%%¢é EEDMIBOTBOTEREIN, F—
7» EOWTDY A AN 2T 2I5E8I120E. A VTV 7 ADHRNEL B £, ZORERREZ [T D
i, BEIL YA A RN @(krné&(@rd\iﬁt@é?ﬁ%%ﬁ9%%5%%?Rbi’9“o

ryﬁ7574j@%itBMN{y?vaxuﬂmbfmiﬁoBMN4y?v71%F9ﬁ7574Jﬁ5A
WIS 2 72D IXIRDIEY TT,

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

O TIRE I EERE FRE FOMBERA T 2 7 O 2RI A VT Y I ARREEL £,

BAED & A TaFENIE] ZIF2 I I TEATVWEYT, ZHUk &, ~ @ DEHEFZIIHM 2 s Tibhd Z &
EEWUET (PAX NI ETIFT ST 4 DOMF), &&& BHE T 3 (9(75/7TX M)THEZEY, LIES<IEKNN
BRIZHIG U EE A,

BRIN * D1 > Fw 7 AL DEBERENL, F—RR—ANA VTV I A EBIIESF LRV & T, 7—__7~
WDZEM T —REEHT DL, B VT Y 7 ADEKRRBIZEMUTWET, ZD2OA VTV I AERDEER
MNEME L EIETUET, 71V T v o Al VACUUM M 2218 B %K br1n summarlze new values(regclass)
REITTDHIILETERTIET, 20720, BRIN IZimARAEH N, HRAANFEAERELRNE BT —&
TOMATIEREEYIZRY X FT, FEHERICOVTIE. mmmm%’”?*m

72l — %12 BRIN Z{#if U CHEEI92121F

o A VTV I ARERIIIIEEITHLS, A VT v I AV A RFEHEITNI VT,
YTy ADY T I GIST KV BNTTH, +OHFBRTEET,
T—TNT—REEREE THRER 2 BERH ) £,

FHTA VTV I ADRTET2RBENHY £,

ERBT—TINTH>T, A=Y THRDLBRNNELS (KA Y hRY), DOBNNEBIZIIZEFTELRNE DR
HDIZ, HEWLTWVET,

B2 HOT =42 L 3= R2RT 7 T) TOMAN, LVRRETT,

L]

4.9.3 SP-GiISTAVTvJ 2R

SPGST@;rwm“ﬁ*ME*&%%*J%%bii PR, Kk IRTEA, ﬁﬁﬁ(%?%ﬁ)®&9&”ﬂﬁ%

ZHIRT B A VTV I ADRIZIE AT, ZOF—Z M0 —BIARIE. BRERE KEL THEHT D
Z K“CT??)‘ NENIFEL WY A X THIHEIEHY FXA, SP-GIST &, GIS 1 VT v 7 ALEIFTHRL, Eifhlkg
DIV—=F 4V ITX, IPI—T 1 VT, W XFHIRRFL N> 72, kA BFEHEO T — 2 2 RT3 E DM LIff
bNEd, FEMIEHRIZ OV TIdPostgreSQL manual & F X\,

GiISTA VTV I AZHMALTWEDT, ZBEA TV NeBINI YT VIRY I AZRBIET D &\ D Ek
T. SP-GiST 1 VTV Z AFAEHTY, SP-GISTA VTV 7 AL, GiISTA VTV I ADREZBLEZ B LN
TEZE9,

—[E GIS T— X T — T TH2 A5, T—ZDOEMBERDFEE FIZ SP-GIST A VT w7 A%fH> L B
WRAEHINETA, [VAARNY] HFTAIZSP-GISTA VTV I AZRET D200 IXIRD@EY) TI,

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

FOXTIH, 2IWAEA VTV I ARKELET, YAANVEO 3T YTy 7 AL, ROLSIZ, 3 oA
FI I ARMHELUTERL £7,



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);

2lA VT I AR, HEEZERIETIbNET, /2. ZOIZIE. T—TNVADEZIAAT 7L A
N7y I7INET, TDEO, KAEVAT LTI, Vi CONCURRENTLY ##INT 20 HMNEHA, X
DEHIZUET,

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

{5y o ARSIC, B % PostgreSQL 25 — 7 VOBEHERE KD S H LMD 4, VTV 75 VOR
LI DN ET.

VACUUM ANALYZE [table name] [(column_name)];
SP-GiST { VTV 7 AFROFEA T2 EL 7 L) OFETHEZ W EIEO5NET,

¢ 2MILA VTV I AIDVT <<, &<, &>, >>, <<, &<|, |&>, [>>, &&, @>, <@, ~= T,
e 3T VTV I AIDWTI &/&, ~==, @>>, and <<@ ,

BiR R TIE KNN SRR ICHIE L TV EE A,

49.4 A VFYvIRERODFa—=vY

WH, A YTV I RIS BN HIZT— &77ﬂ1®kﬁémﬁbiﬁ V-0 VT Yo7 A% fERTNIL
PostgreSQL 7 V) 7' VFHIZHEWIZZ T) ORER %2 [H LI 22D O5REINES 2 RELET, UL
U. T2V FDBEBEDA VT 7 A% ERET, BNV =T VY Y IVAF Yy U 2H0EIT2EERHY T,

ZBHA VTV I AMEDNTONRNDBI N0 GEITIE. AULDITADZENHY £7,

e VT T T VDMERE V7 T) OMERT, BEREDZFHETEET, o/ JOIN P EhE oz T— T IV
EoLT—T7NTIE, FHMUAWT =70 3— RBREVWEREITDOND Z B 2 FT, 7)o 0215
51217 ) O4EEIZ EXPLAIN 217 CTEFL 9,

o T—T7NHNOMEOEE L NMHIZETIMEAERENETDI e E12, Z2T) T UFIZA VT 7 AFHIZHH
LEBPREDEOD, LVRWERZ525L£5120%£9, VACUUM ANALYZE 3l 228 L £ 9,

T A NR—= 2T B @A vacuum 13 ICFEITTHRETY, £ <D PostgreSQL 7 —AN—ZAL—V T
v MiE. PERED cron ¥V a 7& U TEMKIC VACUUM %470 7,

e VACUUM »&IZ32 72 R4 121, SET ENABLE_SEQSCAN TO OFF; v Y RZfH L T, —HRHIC
TIUFIIA VT I AEROMBHEREITLZENTEET, TOHET, T3V FNA VT 7 AffiH%2%
{UAIZT) TSV ERTEIDINE DD 2MATEEd, ZOIAXY RETFTNAYZIZOAHHL T ZI W0,
—RENZEZWE, TSIV FRRA VTV IAERMHATEIAA IV TR LK HAoTVWET, 7)) 2FEFT LS SET
ENMMESE@KANTOON“@%ﬁbT\@wﬁlUTﬁﬁﬁﬁﬁﬁﬁé:ZEMMQwT<t*wo

« SET ENABLE_SEQSCAN TO OFF; TZ7 TV #E» A L4 254121, PostgreSQL M/ — R = 7
i@%n~/#ﬁb%fw@m®#%ﬂmiﬁm T2V FNY— 7/ykwﬁ4/7/71®31h#
Mo TWVWDEAIZIX, postgresql.conf MiZdH 2 RANDOM PAGE COST DfE% A HE L TAT FI W, SET
RANDOM _ PAGE COST TO 1.1; ¥ U £9%, RANDOM PAGE COST ®OF 7 7 )L Mk 4.0 T9, 1.1 (SSD
DIHE) 7213 2.0 (HHEMET 1+ A7 DBE) 2L TAHATEIW, AN TBIEE., TI3VFRTI VT
DAAX YV ELPTLSAY T,

* SET ENABLE_SEQSCAN TO OFF; 37 TV OBIFIZR 58 WA S, 7T & PostgreSQL 7'J V21 &%
EiEALTE R0 SQL A DB HNERA, I VI TEL LS/ TV 2HARTEOINE LN
EFA, HlRIE. T4 SELECT 2 FORIMWEDENH D L. RN T I VEELBNZ ENH Y,
LATERAL JOIN %#{fi5 KD ICEIMMA D LN TEET,

PRI HRIZ DWW TIE PostgreSQL ¥ =2 7LD W& OE A 2 ZE R X0,



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

ZEI7 T

EETF—AR=ZAD LYV TF— ML, BERLTA7 Ny 7 GIS OMBENRKRELR 7T 27— A RX—ANTH
7925 22T, PostGIS %S 12i%, FHAMEERZEHBEEIXM» 2D, A7 VATESHS h2/->T,
WA VT Y I ATREEZRZ M LI B/ ROLNET,

5.1 ZERERBERORE

ZHBRIE. ZDODIYARARVIZONWT, —ANED ~H[IZEDES BHAEBRIZZS>THWE0ERTEDTT,
VAANY DI TVIZETBEARNLBEEETT,

5.1.1 Dimensionally Extended 9-Intersection Model

OpenGIS Simple Features Implementation Specification for SQLIZ& 2 & [ZDoDY X A N DEEDE
ARWRT TO—FiF ZOOVAANIVDONE, B SO v Ev s avoltige, T4 &k rya v
g OBERIZHEDL 2 IA A M) OBEBROSFETT I,

RESGMRBY TR 2 ROnZEMICHEORAENZIAA RNV DOHFIZHLHRA Y ME RITRTEDDESITHHE
nxd,

Bi5
VAABM)OERIE, —RTGENT A A RY T, POINT Tld, Rogds 0 124D, BERIXZEEETT,
LINESTRING DEFIE =D DUl T9 ., POLYGON DEEFtIE, ABR L NERDFRTT,

W& (Interior)
IFARNVORNEIE, IAADMNYDOERUANDKRA > N T, POINT Tlk, WEIEA1T > bEKTT,
LINESTRING @ NERIFIGm DD KRA >~ SOEELSTT, POLYGON ONENIL., A T VHNEDH TT,

MR (Exterior)

VA AN DINFIE T A A N BRAAENLEFORY) T, SWHRD L. IAX MY DONIBIZE B
WZEBWVRDOETTY, ZHE 2 RIGOM U THRWHEIZAD £9,

Dimensionally Extended 9-Intersection Model (DE-9IM) &, 2D Y4 A M) OZE[MERE LDODRAED
WITZIBETD TR U T, RAERTIE 3x3 OXAEGHTIERICKBHTL N TEXT,

YA g ITHT S, 5 AR I(g). B(g). E(g) LR F9., &7/ dim(s) i& s DHtrE {0,1,2,F}
DETRTET,

e 0 =>4



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

o F=> g4

ZOXRFHERMES &, ZODIF AN a & b DRETHIIIRDEY) T,

A& (Interior)

B (Boundary)

56 (Exterior)

WNES (Interior)

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

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

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

5E5 (Boundary)

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

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

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

T (Exterior)

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

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

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

TODA—NTYTFTER) TVIIONWTHEHATE ., ROEDIZHEY 3,
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WEE (Interior) | FE% (Boundary) | 7N (Exterior)

T

A (Interior)

|

Y

dim(I(a) nI(b) ) | dim(I(a) N B(b) | dim(I(a) N E(b))
=2 =1 =2

Bt (Boundary) L‘ /

dim( B(a) N I(b) ) | dim( B(a) n B(b) | dim( B(a) N E(b)
=1 )=0 )=1

448 (Exterior)

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

EMLHIZ, ERSTNICEHEAET, RETHOXTFHERBRIZ'212101212 TY,
SRS R IOV TIIIRE ZE TR XV,
e OpenGIS Simple Features Implementation Specification for SQL (1.1 ki, 2.1.13.2 £fi)

» Wikipedia: Dimensionally Extended Nine-Intersection Model (DE-9IM)
* GeoTools: Point Set Theory and the DE-9IM Matrix

5.1.2 ZEiftEZ2REER

B DO MR EZHRICIRETE S L S1Z, PGC SFS 340 S EMBERREOEGEZEZELTVET,
PostGIS TIEST 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_Within?ﬁT;EEﬁ@ INTVET, FFEEDEMBEARIREEST Covers, ST CoveredBy, ST ContainsProperly®
HINTWET,

22k 281338 % SQL ¢ WHERE £iX> JOIN fiN TSI NET, LHif SEMREL. 1 VT v 7 ARE
SR S HBEWIZE A VT Y I ARFODT, N VT4V IRY 7 AHEAF & 25 BEIZH Y A, HlX
FRO XS I128Y) 9,

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

FEHIR X2 DWW T PostGIS Workshop%x Z& F X\,

5.1.3 —RByaZ[EAR

FHiN S EFBRY RO DM T 4 VA XM EHEZ DDA TR ERDIGENDY) £,

Bl ZIE, BEXY NI =V 2RETIBMT Ry " E2EZITAET, MTLRIBTRETZE2TOHEKDI
ZHAMURTINELSBNZERHY ET (EVRAN—LVORIADEDHELH Y ZET), ZOHA.

ST CrossesTld, MTR#EY2HE b7b> true 2RI Z2\WDT, BERZEM 7 0 IRIZEY £ A,

2 AT Sk ERUET, £9. EEMIZA VR FUTOWSEBMRO K2 HSIH L

(ST Intersects), FERIZA > Z L7 MU TWBES %515 (ST Intersection) UE 9, ¥RWT, A V&2

MU TWBERSDST GeometryTypefJ‘ LINESTRING’ H»& Oi))%fﬁﬁu U ZE 3 ([MULTI]POINT,

[MULTI]JLINESTRING %@ GEOMETRYCOLLECTION %R IGEIZEYNZMEEL £9),

S, KD BT ) EHNMEENEE L WTT,



https://postgis.net/workshops/postgis-intro/spatial_relationships.html
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ZOHDHITIE, WOEREA VR MU, DOKIENREIZENRS>TWEHIEGZROTET, SRS
&L WIEGSIZE FNDEVERIIEEENT, MOBEFRIRE 1 V222 b UT, kG OKIEH R IZIHN
FLRBERICHIGEEZELET, ERREEZHHTLI RO ERDOIFEIENTIET,

* 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

B ETERVTEMVIRHICHMT T A,

ZDEMIFELR 7 DE-9IM RAfTHIDOFHR TH/Z9 Z LMW T X £9, PostGIS Ik, 2N %475 ST Relatefifi%
REELTOVET, KOESICLET,
SELECT ST Relate( 'LINESTRING (1 1, 5 5)',
"POLYGON ((3 3, 37, 77,73, 33))");
st _relate

1010F0212

K DZEMBMRE 7 A M 2ITIE, RETHNE =V 2finEd, Jhud, BT AL {T,*} THERI W17
FIRBTT,

e T=> VALY aVOWRILIFETIIRNEVWDEKTT, 45 {0,1,2} DVTFANTT,
o X => fAJ THEW

RAEATHINE — 2 & ffio T, FEDERBROFAMA & O R R HETARTY, REFHNSZ—=VDT A
IZST_Relate & ST RelateMatchZ{fi5 Z &R TE XY, LIZETFAZ—2HDHITIE, Z2DF7 1 V71 VN
TA VBE T NI DRAETHIA = DR R 220 £97,

-- Find road segments that intersect in a line
SELECT a.id
FROM roads a, roads b
WHERE a.id != b.id
AND a.geom && b.geom
AND ST Relate(a.geom, b.geom, 'L1*1x*x1*x*x').
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“OHODHITY, —AKDT A VM ARIZERY TYHEERY) TUARLICH2LEDRETHIINE =
13’102101FF2’ 5D £7,

-- Find wharves partly on a lake's shoreline
SELECT a.lake id, b.wharf id
FROM lakes a, wharfs b
WHERE a.geom && b.geom
AND ST Relate(a.geom, b.geom, '102101FF2');

5.2 ZEA VTV IR %HED

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

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

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

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

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

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

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

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

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

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

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

5.3 ZZf& SQL Dl

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



https://postgis.net/workshops/postgis-intro/indexing.html
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Column | Type | Description

__________ fbocoocoocooooocooonooodhonoo o000 oc D00 D00 OO

gid | integer | Unique ID

name | character varying | Road Name

geom | geometry | Location Geometry (Linestring)

bc_municipality ¥ — 7)VOEHRIFIRDEY T,

Column | Type | Description

_________ boococooocoocooooocococooocodbcconocoobooooooooooo

gid | integer | Unique ID

code | integer | Unique ID

name | character varying | City / Town Name

geom | geometry | Location Geometry (Polygon)

1. BEOBIEREIX km RE T HIZRBDZTLED?

COMEIE, MOED 2 TEHLHEMAZ SQL THERAE/DLIIENTIET,
SELECT sum(ST_Length(geom))/1000 AS km roads FROM bc_roads;

km_roads

70842.1243039643

2. 7V VAV a—=ViHiOREIIF ha KL TN SHIZBREZTLED?

ZDr Y Tl JEMEM (municipality name, HiG#AR%) (2 (R T VHEIEO) ZEFEHEZHFHL THET,

SELECT

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

hectares

32657.9103824927

3. BENTHEEARIAEBERDEBERIZIEZITLED?

IO T TIE, MEFEATOMEIZZEREHIBEE Z > T E T,
M, RO MRNZSTIRIZIRDEY) T,

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

name | hectares
_______________ e sccoccocococcoocoosooo
TUMBLER RIDGE | 155020.02556131

ZOREIIN U TIREBRDSTER DY £F

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

EBRBEILNTEXET,
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4. ZHEHBERNIZE FNDEROF ”ﬁLE\z FENW5TLELED?

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

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

name | roads km

____________________________ bocmoobonocooocoooo oo

SURREY | 1539.47553551242

VANCOUVER | 1450.33093486576

LANGLEY DISTRICT | 833.793392535662

BURNABY | 773.769091404338
I

PRINCE GEORGE 694.37554369147

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

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

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

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

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

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

kilometers

4.89151904172838

7. REFOHBER) TVDIBRERIVDIZENTL &D?
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SELECT gid, name, ST Area(geom) AS area
FROM bc municipality

WHERE ST _NRings(geom) > 1

ORDER BY area DESC LIMIT 1;

12 | SPALLUMCHEEN | 257374619.430216
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Chapter 6

MBEm LICEA T 2 R0E

6.1 KIELQIFAXN)EFONILGBT—TI

6.1.1 REIED:REA

Bl D PostgreSQL (9.6 % &3) Tld, TOAST 77— 7S 7TV AT T4 XA FOFIITHE LUAET,
IOAmrriwvi(EwT#xb AA=Y, ZHOHEREROEL /ﬁ%bUtwoﬁ)L%wT RR—=Y

BLBW, (T—AY A XEVWSEERTIE) EXRMEZADO D 200 THERTE] O—fTYd, FMEHRIE the
PostgreSQL Documentation for TOAST% Z& < Z 3\,

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

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

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

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

6.1.2 LRUE

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

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

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



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

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

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

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

6.2 UAANYAYTY I RXT CLUSTER =E177 5%

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

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

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

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

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

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

6.3 AszWZ jﬁﬁ(Z)[:]lE%

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

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

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

PostGIS V7 7L VR

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

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

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

7.1.1 box2d

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

5 EA

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

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

v R MDEF)

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

* ¥ 2 NE -EI
box3d EE]

geometry EE]
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ESPEAE:H

Section 12.7

7.1.2 box3d

box3d — 3RV VT4 VI HRY I ARRBT L,

Bt

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

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

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

v A MNDEF

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

FYARNE S FE

box HE)

box2d EE]

geometry EE]
BEIEHR

Section 12.7

7.1.3 geometry

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

5 BA

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

VA AN EORTOEMBHEFIE, JAANYDET D EMSERDEN ZHNET,

F v X bDEE

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

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

geography EE]

text EE]
BEER

Section 4.1, Section 12.3

7.1.4 geometry dump

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

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

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

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

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

ESPEAIE

Section 12.6

7.1.5 geography

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

3598

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

VAT T 74 MERWEMREFEIZE ST, MEEMAATETVEZRTLIDOT, LVEEORWVFERPELNET,

v X NDEE)

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

F ¥ ABNE BV-ETD
geometry [ ENEAERIZ N



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

Section 4.3, Section 12.4

7.2 FT—J7ILEEEH

7.2.1 AddGeometryColumn

AddGeometryColumn — YA A MY AT LZBGFEOT— 7 IIEBIUET,

Synopsis

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

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

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

ER

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

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

T —DEITONET,

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

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

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

ZDOAYY RIZHFRA MYV Z L IR LTV E T,

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



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

-- Create schema to hold data

CREATE SCHEMA my schema;

-- Create a new simple PostgreSQL table

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

-- Describing the table shows a simple table with a single "id” column.
postgis=# \d my schema.my spatial table

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

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

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

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

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

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

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

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

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

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

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

col name | type | srid | ndims
---------- T T Rr Ry
geom | Point | 4326 | 2
geom C | Point | 4326 | 2

geomcp_c | CurvePolygon | 4326 | 2
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ESPEAE:H

DropGeometryColumn, DropGeometryTable, Section 4.6.2, Section 4.6.3

7.2.2 DropGeometryColumn

DropGeometryColumn — Y7 A N 7T A%/l T—TIVMORELUET,

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

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

ER

VAANI AT LEEET— T 5KREL T, schema name I& geometry columns 7 — 7 )V D447 D
f table schema 7 1 — )L R =B LU RIFNER SRV LICTHERELSZIWN,

ZMDAY vy RIZOGC Simple Features Implementation Specification for SQL 1.1D%E%ETT,
ZORBIE 3 oI L. Z EEHIRL EHE A,
ZOAYV Y RIFHHFRA M) V7 iz is U TV ET,

: Note
Note! Changed: 2.0.0 COBEBIIEABBRDI-HDDEDTY, geometry columns [FIRERF S AT LAY O
JICHTBELI—TITDT, DT —TIDHZLERBLLDIC ALTER TABLE % > 7= HIBRA AIBET
ER

1l
SELECT DropGeometryColumn ('my schema', 'my spatial table', 'geom');

----RESULT output ---
dropgeometrycolumn

my schema.my spatial table.geom effectively removed.
-- In PostGIS 2.0+ the above is also equivalent to the standard

-- the standard alter table. Both will deregister from geometry columns
ALTER TABLE my schema.my spatial table DROP column geom;

ESPEAIE

AddGeometryColumn, DropGeometryTable, Section 4.6.2

7.2.3 DropGeometryTable

DropGeometryTable — 57— 7))L & geometry columns D4%7 — 7 IVADZMOLTEHIRL £,
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Synopsis
boolean DropGeometryTable(varchar table name);

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

B

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

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

1

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

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

ESPEACE:

AddGeometryColumn, DropGeometryColumn, Section 4.6.2

7.2.4 Find_SRID

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

Synopsis

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

Ll

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

1

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

ST SRID

7.2.5 Populate_Geometry Columns

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

Synopsis

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

Bt

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

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

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

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

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

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

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

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

Availability: 1.4.0

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

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

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

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

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

populate geometry columns

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

Column | Type | Modifiers

________ e e S S S S PP g Ep Ry — — — —
gid | integer | not null default nextval('myspatial table gid seq':: «+

regclass)
geom | geometry(LineString,4326) |

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

--For this to work, there must exist data

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

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

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

populate geometry columns

Table "public.myspatial table cs”

Column | Type | Modifiers

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

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

7.2.6 UpdateGeometrySRID

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

Synopsis

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

text UpdateGeometrySRID(varchar schema name, varchar table name, varchar column name, in-
teger srid);

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




PostGIS 3.4.0beta2 ¥ =27 )V 79 / 899

Lt

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

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

1

VAARYE, EWKT ZX%fi->T, SRID 2 O#EEKT— 7 IIZHAL £,

COPY roads (geom) FROM STDIN;

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

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

\.

ZAUT KD BB T — TV, BT E AR SRID TH->TEH, 4326 IZEEFEINET,

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

ExdRoflE, ko DDL F4¢ ¥ (RiE: DDL I Data Definition Language DI T, T — X #EDEEEZTS S
FEZIEL. 2041k CREATE TABLE % ALTER TABLE %% LU E9) LIXFRILTY,

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

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

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

ALTER TABLE roads

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

FEIER

UpdateRasterSRID, ST SetSRID, ST Transform, ST GeomFromEWKT

7.3 VFAAN)AVAKSDH

7.3.1 ST Collect

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

Synopsis

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

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

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

Note

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

Note

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

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

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

Bl - ZDOAHNEBIBICE B R

2TARA Vb EINEL £9,

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

st astext

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

2 IRILARA ¥ N OILE

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

st_asewkt

MULTIPOINT(1 2 3,1 2 4)

gz IR L 9,

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

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

Bl - Ee5 B 8ICH B

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

ENSEFZERTDIVANT 7 RO,

SELECT ST AsText( ST Collect(
ARRAY[ ST GeomFromText('LINESTRING(1 2, 3 4)'),
ST _GeomFromText ('LINESTRING(3 4, 4 5)"') ] )) As wktcollect;

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

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

somestatetable ) As f
GROUP BY stusps

ESPEACE:

ST Dump, ST Union

7.3.2 ST LineFromMultiPoint

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

Synopsis

geometry ST _LineFromMultiPoint(geometry aMultiPoint);

Lt

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

Z ORI 3 RoIIIE L, ZEEHIBRL EE A,
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1

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

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

ESPEAE:

ST AsEWKT, ST MakeLine

7.3.3 ST_MakeEnvelope

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

Synopsis

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

Lt

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

Availability: 1.5

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

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

st asewkt

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

ESPEAIE

ST MakePoint, ST MakeLine, ST MakePolygon, ST TileEnvelope

7.3.4 ST Makeline

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




PostGIS 3.4.0beta2 ¥ =27 )V 83/ 899

Synopsis

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

3598

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

1 BHDOER: ZODANVA AN 2ZITNIT 2,

2 BHOMA: VA L) ORIIEZIHI S,

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

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

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

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

fBl: ZDAANEBIBICERBER

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

st astext

LINESTRING(1 2,3 4)

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

st_asewkt

LINESTRING(1 2 3,3 4 5)

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

st astext

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

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

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

3IRITTRA V FOEFINS 3IRITGETA Ve ER LU ET,

SELECT ST_ASEWKT( ST MakeLine(
ARRAY[ ST MakePoint(1,2,3), ST MakePoint(3,4,5), ST MakePoint(6,6,6) 1 ));

st_asewkt

LINESTRING(1 2 3,3 4 5,6 6 6)

fl: E£HBEHOER

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

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

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

PostgreSQL 9 KW HIDKTIE, ¥ 77TV TOERMN I 2> 22N TEET, £2ZL, 7T TS5V TY T
TYDOXWMELNEEINBRVGEERHY) £,

SELECT gps.track id, ST MakelLine(gps.geom) As geom
FROM ( SELECT track id, gps_time, geom
FROM gps_points ORDER BY track id, gps_time ) As gps
GROUP BY track id;

ESPEAIE

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

7.3.5 ST _MakePoint

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

Synopsis

geometry ST MakePoint(float x, float y);
geometry ST MakePoint(float x, float y, float z);
geometry ST _MakePoint(float x, float y, float z, float m);
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Lt

2 oG, 3kt (XYZ). 4 ot (XYZM) DRA Y &AL 9,
XYM JEE % FEDRA ¥ N % fED IZIEST MakePointM % ffivy £ 97,

OGC ##LTlEdh ) FH AW, ST MakePoint (ZST GeomFromText¥ST PointFromTextk Y & & » D [EffE T
T, 2, EEICBEOBIEEEZMHTE £,

Not Note
MIBEZERICDOWT, X IIRET. YIIBETY,

Z OB 3 Rt Uy Z HZHIBRL ER 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

ESPEAIE

ST GeomFromText, ST PointFromText, ST SetSRID, ST MakePointM

7.3.6 ST_MakePointM

ST MakePointM — X, Y, M NS RA1 >V &2 AERKL £7,
Synopsis
geometry ST MakePointM(float x, float y, float m);

ER

X,Y, M (Measure) fEW™ R ~ b AERKL 7,
XY, XYZ, XYZM FEREDRA >~ S &2 EDIT CiST_MakePOiDt%’:@ib‘ijo

Not¥ Note
MIBEZERICDOWT, X IZRET. YIIBETY,




PostGIS 3.4.0beta2 ¥ =27 )V 86 / 899

1

Not  Note
ST _ASEWKT EXFHEADDHITHEWNET, ST AsTexth M EISHER L TWRWEHTT,

ARBAZ SRID TOXRA Y MEAERKL £,
SELECT ST ASEWKT( ST MakePointM(-71.1043443253471, 42.3150676015829, 10) );
st_asewkt

POINTM(-71.1043443253471 42.3150676015829 10)

WGS 84 HiBEJERERD M lEZ K DARA ¥ MDA,
SELECT ST ASEWKT( ST SetSRID( ST MakePointM(-71.104, 42.315, 10), 4326));
st_asewkt

SRID=4326;POINTM(-71.104 42.315 10)

R UZZRA Y O MAEZEUFL 9,
SELECT ST _M( ST MakePointM(-71.104, 42.315, 10) );

result

ESPCAE:

ST ASsEWKT, ST MakePoint, ST SetSRID

7.3.7 ST _MakePolygon

ST MakePolygon — A& ROV A SNHRY) TV EEKL T,

Synopsis

geometry ST MakePolygon(geometry linestring);

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

Bkl

525N L MEREDONROEF THHINDG K TVEERLET, ANYVAARNVIEHAUAZT AV ARY
Y7 (VD) TRINERYD FEA,

Bk 1: —2DIEDT A VAN VT EZFHTET,

R 2: ABOSAVARN) VT ERNE () DA VARN) VY ITOMRH & %#Z 3T ET, IA AN EHIZ
PostgreSQL & array agg(), ARRAY[], ARRAY() IV A NTF 7 X EffiVFET,
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N;‘t"! Note
ZOBEEIETILF S TEZIHIFTERA, FAVRAMN) Y TDEKICIEST LineMerge% &

AVAN) Y
BLET. o FAVAMN) YT ZHHT 5ICIEST DumpZERALEY,

ZOBBUE 3 IRITIG L, ZEEHIBRL £ A,

Bl: B—AHDDRH

2RI TAVAN) YT INERY TV EAERL ET,
SELECT ST MakePolygon( ST GeomFromText('LINESTRING(75 29,77 29,77 29, 75 29)'));

FAWAZT A4V ANY VT RBU S 720IZST StartPoint& ST AddPointZ#HL 725 X THRY TV &24EKL 7,

SELECT ST MakePolygon( ST AddPoint(foo.open_line, ST StartPoint(foo.open line)) )
FROM (
SELECT ST GeomFromText ('LINESTRING(75 29,77 29,77 29, 75 29)') As open line) As foo;

BWILTAVARNY VY ITINERY TV 2 EKLET,

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))

MEZFDTA VAN VI NERY TV EERKRL ET,

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))

Bl: REDRZFEDOHBRDIR

RDBNEFREFD R—FYR) TV EERL T,

SELECT ST MakePolygon( ST ExteriorRing( ST Buffer(ring.line,10)),
ARRAY[ ST Translate(ring.line, 1, 1),
ST ExteriorRing (ST Buffer(ST Point(20,20),1)) 1

)
FROM (SELECT ST ExteriorRing(
ST Buffer (ST Point(10,10),10,10)) AS line ) AS ring;

MERBTLIRERFODROBEROELGZEKRLET, ANKERY I/ VFRY) TVDT— T )V EKE
MOZAVANY) Y ITDFT—TITT, MlaHETd 71 IEST IsClosed CHIEL £3, HE2RTIA >V
1&ST Boundary CTHiH U £9.ST MakePolygon BB ETI DT IR %ST LineMerge TH —® LINESTRING
WHRHI L 29 (RAZOLA LD Z FFONE 2 FOHEI2IE. AEAFRY) TV 24U £7), LEFT JOIN % ff
ST, HMOENEZELETOERMNES Z 2L TVET,




PostGIS 3.4.0beta2 ¥ =27 )V 88 /899

Not¥ Note
NULL &2%% ST MakePolygon IZiE 9 & NULL A2 DT, CASE X&fFE>TWET,

SELECT p.gid, p.province name,

CASE WHEN array _agg(w.geom) IS NULL

THEN p.geom

ELSE ST MakePolygon( ST LineMerge(ST Boundary(p.geom)),

array_agg(w.geom)) END

FROM

provinces p LEFT JOIN waterlines w

ON (ST Within(w.geom, p.geom) AND ST IsClosed(w.geom))

GROUP BY p.gid, p.province name, p.geom;

finizid, MY 727 ) ARG ZRFNICET S ARRAY() IV AT 7R L&D FENH Y £,

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;

ESPEACE:

ST BuildArea ST Polygon

7.3.8 ST_Point

ST Point — X, Y & SRID OfEm S A~ M &KL 7,

Synopsis

geometry ST _Point(float x, float y);

geometry ST_Point(float x, float y, integer srid=unknown);
EER

BEZoNEX &Y OEEMENORA Y FE2BELUET, ZHhiE, X &Y 205 SQL-MM DST MakePoint & [A]5F
<.

Not¥ Note
MIBEZERICDOWT, X IZRET. YIIBETY,
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Enhanced: 3.2.0 SRID F£EJI 2 EMINFE L2, HWNA—=VavTldk, IYAARMVIZSRID #525121F
ST SetSRID % fH LA ERY FEATLUA,

ZDAYw N SQL/MM {LkDFELETY, SQL-MM 3: 6.1.2

Bl A XKY
SELECT ST Point( -71.104, 42.315);
SELECT ST SetSRID(ST Point( -71.104, 42.315),4326);

New in 3.2.0: SRID WEETE £7
SELECT ST_Point( -71.104, 42.315, 4326);

Bl: SHTS74

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

32 TIZSRID 2L I EMNTEET
SELECT CAST( ST Point( -71.104, 42.315, 4326) AS geography);

PostgreSQL &+ v A FDfEIRKRFL L LT 2L TVET
SELECT ST Point( -71.104, 42.315, 4326)::geography;

RA Y N DREES IR R (WGS84 5) TRWGHITIE, YA T T 7 41F v A NT DRNICEEREMZ 175 &b

EH Y ET, ZOBITIE, RV YIS TMERH 7 1 — b (SRID 2273) EOFKA ¥ k% WGS84 (SRID 4326)
PR A 2 17> TV E T,

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

ESPEAIE

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 OfENSRA > b ZERKLU £,

Synopsis

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

B

5z XYZ EEEE2 RS, 5 27/25481% SRID fHEROKRA Vb 2AEKL £,

Enhanced: 3.2.0 SRID f£EZ71 8 58 MINFE L2, A=V a v Tk, YAARNVIZSRID 25 25120F
ST SetSRID % fffH L &ITHIERY $HATLA,
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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)

ESPEAIE

ST MakePoint, ST Point, ST PointM, ST PointZM

7.3.10 ST _PointM

ST PointM — X, Y, M & SRID DfENSRA ¥ b &EK U £,

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

Bt

5 X7 XYM EEEEZ RS, 5 A58 SRID L FOHR AV b 24EKL £,

Enhanced: 3.2.0 SRID £EJIHEEMINELZ, WA=V a Tk, IYAAMVIZSRID #5225 121F

ST SetSRID % #f LA MIEA Y 2¥ATL,

1
SELECT ST PointM(-71.104, 42.315, 3.4, 4326)

SELECT ST PointM(-71.104, 42.315, 3.4, srid =
> 4326)

SELECT ST PointM(-71.104, 42.315, 3.4)

ESPCACE:

ST MakePoint, ST Point, ST PointZ, ST PointZM

7.3.11 ST_PointZM

ST PointZM — X, Y, Z, M & SRID OfANSHRA v b & AR U £7,

Synopsis

geometry ST _PointZM(float x, float y, float z, float m, integer srid=unknown);
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Lt

527 XY, ZM BEMEZFD, 5Z723541& SRID EEKDR1 v b2 El L £7,

Enhanced: 3.2.0 SRID FEJI#EEMINFE L/, WA=V arTldk, IYAAMVIZSRID 25 25121F
ST SetSRID # i L & HUE4 ) £ AT L .

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)

ESPEAIE

ST MakePoint, ST Point, ST PointM, ST PointZ, ST SetSRID

7.3.12 ST Polygon

ST Polygon — 71 Y A MY VUG HEE L SRID #KDOHRY) TV &AL £T,

Synopsis

geometry ST _Polygon(geometry lineString, integer srid);

Bl

HEZONETA VAR Y IMMOEEL, srid 2O EMBREZEELZFR) IV E2ELUET,
ST Polygon {&ST MakePolygon®E A 1 d, SRID OFE%BIMUZEDITETHNET,
RaefFORY TV EEKTS121E, ST MakePolygon®DE 2 #ffivy, ST SetSRIDZfH\F 9,

ot Note
B ZOREMITILFS

AVAMN) VT ZIRHTERA FAVRAMN) VY TDERICIEST LineMergeZz f&
RLEY, o 4 VAMN)Y

JHEMHET ZITIEST DumpEFERALE T,

ﬂ Z®MDAY vy RIZOGC Simple Features Implementation Specification for SQL 1.1DEXETT,
) 204V v K SQLMM (EROFETT. SQL-MM 3: 8.3.2

) - omsuE 3 VOB HIS L. Z B2 IR L 24 A,



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

2R ITVEERL 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))

3WILARY TV 2K L £,

SELECT ST_ASEWKT( ST_Polygon( ST_GeomFromEWKT('LINESTRING(75 29 1, 77 29 2, 77 29 3, 75 29 «
1)'), 4326) );

-- result --
SRID=4326;POLYGON((75 29 1, 77 29 2, 77 29 3, 75 29 1))

ESPeACE

ST AsEWKT, ST AsText, ST GeomFromEWKT, ST GeomFromText, ST LineMerge, ST MakePolygon

7.3.13 ST TileEnvelope

ST TileEnvelope — Web A )L 77 k)L (SRID:3857) ET XYZ 4 A V& ffio MR TV EEML £9,

Synopsis

geometry ST _TileEnvelope(integer tileZoom, integer tileX, integer tileY, geometry bounds=SRID=3857;LI]
20037508.342789 -20037508.342789,20037508.342789 20037508.342789), float margin=0.0);

Bt

XYZ tile systemTO X A NO#HPHZ RTEAGHR) TV EERLET, ZAIVIEA—LVNLVERTZ L, O
LARVTDRANA YTy I A%53T X, Y THRELEF, ST AsSMVIGeom TV A A MV % MVT & 1 )L 0D
ZENCEBRD 72D BBER A NEREEHET D 72OHNET,

T 7 AN RNTlk, ANV RO—TDOREERIFWeb Mercator (SRID: 3857) T, fE¥E AR = 7 A )7 MILD
#iPH (-20037508.342789, 20037508.342789) #H( Y £3, A MVT & 1 )L CHiFH X N5 i b FEAERY 72 s
ERTY, EE/SSA—4& bounds 2ffi5> &, HOEWDEIERD I A INELERTDIIEENTEETF, SRID 2HbH,
A=V 0 DD, VYA ANIDXYZ ZANY AT LADPAMNIGFETDEREZRTIAA NI 25X FT,

EE/NT A—4& margin &, 24NV EEZ5NAZEEZITIRT 2 20F\VWET, /& 21X margin=0.125
EHRETDE, 12.5% ILIRL £9., ZHiEx. ST AsSMVTGeomTHbHON TS, XA I YA XH 4096 DIFRFIC
buffer=512 L f5E T2 D EEMTT, XA NFRBEEDOIMUZINY 7 7 2 B B 72DITENE A, T DOHipH
FAANVEICEEE 52 ET, 2 Z2E T (K1Y R) 2—D2DRA)NVOUMNIEIZH>TE, TDT NIV
DDRAINTHEINDREITY, HLRLAZXAINEZITYTHES &, WADXAIVIZHLADEA > N REEND
ZEIR) ET, ARERET D L ORI £9, -0.5 FU/NIVEIR, XAV ETRIZET I LIZRLDT,
FAIXNFT A, ST AsMVTGeom & T 2~V —Y V2R LAV TL ZX W, ST ASMVTOHl% ZE T X
W,

Enhanced: 3.1.0 margin /3T A —&Z»EMINZE U7,
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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Bl 94T ~NO—TDOKEE

SELECT ST AsText( ST TileEnvelope(2, 1, 1) );
st _astext

POLYGON( (-10018754.1713945 0, -10018754.1713945 10018754.1713945,0 10018754.1713945,0 <
0,-10018754.1713945 0))

SELECT ST AsText( ST TileEnvelope(3, 1, 1, ST MakeEnvelope(-180, -90, 180, 90, 4326) ) );

st astext

POLYGON( (-135 45,-135 67.5,-90 67.5,-90 45,-135 45))

ESPEAIE

ST MakeEnvelope

7.3.14 ST _HexagonGrid

ST HexagonGrid — 5l A4 A M) DEREZE2IIAN—FT L2 MBL VIV Ty 7 AEEKELET,

Synopsis

setof record ST_HexagonGrid(float8 size, geometry bounds);

35198

SEHDONHERAINVOEEN OB EYD 9, (MERODASAFEZ A IV TIERSHIZAIVAF—ITIEHY) £FHA), F
SRS LTy IH A X%EZ25L, SRS DFELAMNOGIAFEY, SFHO—ERSNHAEDOX LIV, §74H5 Tiling(SRS,
Size) W—2FEL 9, ZOBEKIX, f5E XN /2 Tiling(SRS, Size) NDAAEIEEIN-EREE >TWVD
MEDMEVWSHMIZERET,
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-1-4 n 114 Q 354 514 Q ?14
-1'3 G é % ?13
_ﬂ.
-1,-1 1,-1 3,-1 5,-1 7.-1

HIRAIED SRS 1I3BEFR Y A A MY D SRS TY,
NAEOLDOEI % 2 f5F71F 35129252 & T,

TDRAITHET DR U WBIE AR ERINET, K&

BN FRZAINPREEIZEHZANDFIZIAD LD BHEAAAAINEERTEILIETEEEA,
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=020
A\

NS=N20)
=ONSOU=

Availability: 3.1.0

Bl: NRAFEOROREHA LTS

NAXZALD) VIR UTRLI VY e dDIZF, A1 Y NOHFZERE LU THESTARAR T ) RE2EKL,
7w RIZEICHEE L £,

SELECT COUNT(*), hexes.geom
FROM
ST HexagonGrid (
10000,
ST SetSRID(ST EstimatedExtent('pointtable', 'geom'), 3857)
) AS hexes
INNER JOIN
pointtable AS pts
ON ST Intersects(pts.geom, hexes.geom)
GROUP BY hexes.geom;

fBl: RYITVDNRAFHNNL Y SDER

A IVERICIINAFROESZERK L, SAREA VA7 N UABVWEDZBRNAT DI, RVIV DA A
Ve ) £9,
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MEXICO

ViAo

WDEAIIE, TNTNDOMDNATED NV Y T8 | EERONSNAEPMNEFR CTERY £7,

N:‘t"l Note
~ LATERAL ¥—7— K&, FROM Y X hAD, RELYRIOT—TIL 2SR 28FE. EE%RTEEHIC
REERMIICE £ EF, CROSS JOIN LATERAL, CROSS JOIN, fEEA L. & ZDOFIDOR CERERTT .

SELECT adminl.gid, hex.geom
FROM

adminl

CROSS JOIN

ST HexagonGrid (100000, adminl.geom) AS hex
WHERE

adm@_a3 = 'USA'

AND

ST Intersects(adminl.geom, hex.geom)

EEER

ST EstimatedExtent, ST SetSRID, ST SquareGrid, ST TileEnvelope

7.3.15 ST Hexagon

ST Hexagon — 526Ny VYA XL ARNAKT Y v REMANORIVERZFH> THR—-DOANAKEERL 7,

Synopsis

geometry ST _Hexagon(float8 size, integer cell i, integer cell j, geometry origin);
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B

ST HexagonGrid & [Al UMK S 1 NV OBRZHNE T, KDDL LIVOREIZ DT DONRMEEEBL 7,
ERETEAINVDOFEMEDEEZFHETEET, 774V NOFESEZIL 0,0 T,

NAEIE SRID OF%ER U THERI NS DT, SRID ZHfFd SMEIZET S 720DIZST SetSRIDZ WV E T,
Availability: 3.1.0

f5l: ERTARAFDERK
SELECT ST AsText (ST SetSRID(ST Hexagon(1.0, 0, 0), 3857));

POLYGON((-1 0,-0.5
-0.866025403784439,0.5
-0.866025403784439, 1
0,0.5
0.866025403784439,-0.5
0.866025403784439, -1 0))

ESPEAIE

ST TileEnvelope, ST HexagonGrid, ST Square

7.3.16 ST _SquareGrid

ST SquareGrid — 58I A A MY OBEREZRIIAN—TFTD 7)Y REARLEIVS UV Ty I AEEKLET,

Synopsis

setof record ST_SquareGrid(float8 size, geometry bounds);

3598

FHEOIEFEE A NVOME»5MEEY £, 5 A 6N FH SRS L Tv V¥ A XITH U T, SRS FHEMSIHED .,
— DM DIEHE A 1 (SRS, Size) W—2FEL 9, ZOBBIX. GA5N0/& 1) (SRS, Size) ND )
Y RADEDZANNEZENEEREA—NTY TTENE VS MBEICEREZLLUET,

HOIIESFOD SRS 3R YA A MY D SRS TY,

EHED2HEELZTY VYA RZE>T, HUWVEBAAUDBERINET, HE IO A IVIZHEE
UET, DT =Ty FSIZBIFDAINHMLOZALIIE. AT RIVERERO 2 ODBRFETOIEHFETT,

Availability: 3.1.0

Bl: ED 1ES) Y O

TV RIEOBERLAREZHED £, EICEAT 2UATER L WS ICIE, ST Intersects #£IZ7 1 V&Y V27
TEIBENDHY) £,
WITH grid AS (
SELECT (ST _SquareGrid(1l, ST Transform(geom,4326))).*
FROM admin® WHERE name = 'Canada'’
)
SELECT ST AsText(geom)
FROM grid
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Bl: EAMADRA Y bDOBZ LT (@A LEE—DT ) v RZER)

EHBERANDEAY SOV 2475101E, BREUTHRS VY NOHRIEEfi> ~EAK T Yy REERL, 7Y
Y NICZERIRICHE G U9, HEHPHIZEROHME RAZGENH DT IHERE NIV, HEIZNVED L5102
U, BIECTEMEFRIZT—TIVEMRHITLTRIW,

SELECT COUNT(*), squares.geom
FROM
pointtable AS pts
INNER JOIN
ST SquareGrid(
1000,
ST SetSRID(ST EstimatedExtent('pointtable', 'geom'), 3857)
) AS squares
ON ST Intersects(pts.geom, squares.geom)
GROUP BY squares.geom

Bl: RAVRZTEDT )y ROEEZF->LEAMADRA Y MRZ LT

ZAUIRA DB & [ CHERIZAED T, BA Y ML <R EELBZY T,

SELECT COUNT(*), squares.geom
FROM
pointtable AS pts
INNER JOIN
ST SquareGrid(
1000,

pts.geom
) AS squares
ON ST Intersects(pts.geom, squares.geom)
GROUP BY squares.geom

ESPEAE:

ST TileEnvelope, ST HexagonGrid , ST EstimatedExtent, ST SetSRID

7.3.17 ST _Square

ST Square — 5 A6N/T Y IV A XERAKTY) v REBNORIVERZHE> THR—-DIEAFZIRL £,

Synopsis

geometry ST _Square(float8 size, integer cell i, integer cell j, geometry origin);

B

ST SquareGrid& [/ UIEAE A A VO Z > TOE G, KDDL INVDBEIZ—DZITDELEE LKL £
T, ERTEAINVOFEROEELZFETEET, 774V bOFSEEX 0,0 TY,

AL SRID OB ER LU THEKI NS DT, SRID % fFd 2 HICEEET S 72dIZST SetSRIDZ VX7,
Availability: 3.1.0
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Bl: RRTHEARDERK
SELECT ST_AsText(ST_SetSRID(ST_Square(1.0, 0, 0), 3857));

POLYGON((0 0,0 1,1 1,1 0,0 0))

ESPEACE:

ST TileEnvelope, ST SquareGrid, ST Hexagon

7.3.18 ST Letters

ST Letters — 7 7 AV hOBAAMEEZ AL L, T 74NV MDOEI % 100 95, IA AN & UTHEIN
X B UET,

Synopsis

geometry ST_Letters(text letters, json font);

3598

AR T A Y N&flioT, HAXFH 2T IVFRE) IV LU THBELET, T2 VEANLFYERILETOX
FrEX1X100.0 T, 74N BDOR—ZAF 1 VORBMEIXFEMCEINE T, 74V MDA —NT A RIEX
FEXF—LUMJSON YV TE, TR VEAMLEFYEZILETOD 1000 BADEHI Z2RD 7 4+ ¥ MERD
TWKB % base64 T>d1—RUAZEDEEL £,

THFRANME TIANPITIEEAMIERINDEGDT, TFAMNDOMELEEE YA ALBHL 2TVET, WA
ST Scale % EM L. TD#% ST Translate Bfz@/HL £,

Availability: 3.3.0

fll: BAZE'YO’ DK

SELECT ST AsText(ST Letters('Yo'), 1);

ST Letter THERK U /2307
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Bl: BEDILKEHE

SELECT ST Translate(ST Scale(ST Letters('Yo'), 10, 10), 100,100);

ESPEACE:

ST AsTWKB, ST Scale, ST Translate

7.4 JVFAN)TOEY

7.4.1 GeometryType

GeometryType — Y4 A M) DRA T%XFHTRL £,

Synopsis

text GeometryType(geometry geomA);

Bt

VA A NY#IEZLINESTRING’, 'POLYGON’, "MULTIPOINT’ 2 ¥ DX FFHTEL £9,

OGC SPEC S2.1.1.1 - ZDOVAARNNA VAR Y AMAYN=IZHESTWBIFARNIDA VAR Y A[LATRER
TREZRA TOXFTZEUET, 1V AZ Y ZMEATRERIRE R A TOLHNE, XFHE U TERINET,

Not¥ Note
Z DOFE#IE. 'POINTM' &EHRBDT, DAARNIDPMEEZERFE >TVWELEIDLERLET,

Enhanced: 2.0.0 Z @AY —7 = 25, ZMAxIG, TIN JIGAEAINE L7,

ﬂ Z®MDAY vy RIZOGC Simple Features Implementation Specification for SQL 1.1DE%ETT,
D 22y FEEA N Y Y7 S L T 2,

O - ompiz 3 woricmIsL. Z MANBRL £ A

D - ommizsmsy—7 « A HELTO T,

) - o= & K= R (TIN) 1AL T,

1

SELECT GeometryType(ST GeomFromText('LINESTRING(77.29 29.07,77.42 29.26,77.27 29.31,77.29 +
29.07)'));
geometrytype

LINESTRING
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SELECT ST GeometryType (ST GeomFromEWKT ('POLYHEDRALSURFACE( ((6 6 6, 6061, 011, 010, 0 «
0 0)),
((000,010,110, 100, 000)), ((60060, 1006, 101, 0601, 0600) <+

~

((

1 )
((0

10, 11,101, 100,1 0)),
10, 11,111,110, 010)), ((6O61, 101,111,011, 001) «
"))

--result

POLYHEDRALSURFACE

-
-0 o
T o

SELECT GeometryType(geom) as result

FROM
(SELECT
ST _GeomFromEWKT (' TIN (((
000,
001,
010,
000
), ((
000,
010,
110,
000
))
)') AS geom
) AS g;
result
TIN
FEEIER

ST GeometryType

7.4.2 ST_Boundary

ST Boundary — ¥4 A MU DEHRZEL £,

Synopsis

geometry ST Boundary(geometry geomA);

3598

VA AN OMAGDOEHERAOMTEELET GRIEF: 74 Y ARN) V73R R IVETY Y, HEA TV
7 NI D S 6 HHE), MAGHOEHERIE OGC fkkd 3.12.3.2 HillfEd INTWE Y, MRELTHTLS
Bistix, OGC SPEC 3.12.2 TH#H#iINTW2 E51Z, IAARNY TV I T TR H>TRETEIET,

GEOS €YV a— )V TEELTWET,

o+ Note
N 2.0.0 £ VBB, T OBMIE GEOMETRYCOLLECTION. %54 5 & S £ 85 % L, 2.0.0 BLE
TERDYIC NULL 258 Y £F (GERIEAA),
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ﬂ Z DAY v RIZOGC Simple Features Implementation Specification for SQL 1.10%E%E T3, OGC
SPEC s2.1.1.1

ﬂ ZDAY v R SQL/MM HRkDELEE TS, SQL-MM IEC 13249-3: 5.1.17
0 - oML 3 YOLIT IS L. Z IR IR L 24 A,

Enhanced: 2.1.0 ZAIGHBEAINE L 7,
Changed: 3.2.0 TIN (Zxf)a LU £ U7, GEOS #ffinFt A, HiRZHFEAL FEA,

el
BRSINVFIAVAN) VT RERZRD TVOR
i SELECT ST Boundary(geom)
BRRA Y N2ERETIAVARNY) VY FROM (SELECT
'POLYGON (( 10 130, 50 190, 110 190, 140 <«
SELECT ST_Boundary(geom) 150, 150 80, 100 10, 20 40, 10 130 ),
FROM (SELECT 'LINESTRING(100 150,50 60, < ( 70 40, 100 50, 120 80, 80 110, <
70 80, 160 170)'::geometry As geom) As f 50 90, 70 40 ))'::geometry As geom) As f
ST AsText output ST AsText output
MULTIPOINT( (100 150), (160 170)) MULTILINESTRING((10 130,50 190,110 <o
190,140 150,150 80,100 10,20 40,10 130),
(70 40,100 50,120 80,80 110,50 <
90,70 40))

SELECT ST AsText (ST Boundary(ST GeomFromText('LINESTRING(1 1,0 0, -1 1)')));
st_astext

MULTIPOINT((1 1),(-1 1))

SELECT ST _AsText (ST Boundary (ST GeomFromText('POLYGON((1 1,06 06, -1 1, 1 1))')));
st astext

LINESTRING(1 1,0 0,-1 1,1 1)
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--Using a 3d polygon
SELECT ST_ASEWKT (ST Boundary (ST _GeomFromEWKT('POLYGON((1 11,06 01, -1 11, 111))")));

st _asewkt

LINESTRING(1 11,060 06 1,-1 1 1,11 1)

--Using a 3d multilinestring

SELECT ST AsEWKT(ST Boundary (ST GeomFromEWKT ( 'MULTILINESTRING((1 1 1,0 @ 0.5, -1 1 1),(1 1 <«
0.5,060 0 0.5, -1106.5, 110.5))')));

st asewkt

MULTIPOINT((-1 1 1),(1 1 0.75))

ESPEAIE

ST AsText, ST ExteriorRing, ST MakePolygon

7.4.3 ST BoundingDiagonal

ST BoundingDiagonal — YA A MY DNT Y F o U IRy 7 ZAD5fakiE R L £9,

Synopsis

geometry ST _BoundingDiagonal(geometry geom, boolean fits=false);

Ll

B2Z25NEIFANIDNT T4 VY ITRY I ADNARETAVARN) VITRUET, R/ MEDKRA >V N2IA
ML, BREDORA YV NS TDE, ZDODORA VIO RBEIAVARNI VYV ITIZRDET, ANTAARY
MWEDEAIZIE, AT LINESTRING EMPTY & 740 £9,

fits NI AL, REEEGVLENE S PEIEET L DT, FALSE DAL, EDORKIDBRNY VT4
VIR I ADHNAIREZIMNITE I LR TIET (BROHRNOR D YA A M) OREHFRSZY £9), W
MU TERINIZHAARDIND VT4 Y TRY T ARHIZADIAA M) 2 EAET,

BINDGTAVANI) VY TEEIZ, ANTVAARNYOD SRID EIRJE (Z & M B3dHd I L) 2kt L £T,

¢ Note
: R L (ANDIERA—D) HE. BINEZTA VAN VY JEEXMICRETY (REBIEWN), MR
AYRICIEZETY,

Availability: 2.2.0
ZOREBIE 3oL, ZEZHIFRL £E A,
ZOREBIE M EIZHIS LU 9,
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1

-- Get the minimum X in a buffer around a point

SELECT ST _X(ST_StartPoint (ST BoundingDiagonal(
ST Buffer (ST Point(0,0),10)

)));

ESPCAE:

ST StartPoint, ST EndPoint, ST X, ST Y, ST Z, ST M, ST Envelope

7.4.4 ST CoordDim

ST CoordDim — Y74 A~V DEEFIRITGEEL £9,

Synopsis

integer ST_CoordDim(geometry geomA);

35198

ST Geometry fEDEEXRTZEIKRL £,
Z OEEIEXST NDims®D MM M aD R4 T,

ﬂ Z DAY w RIZOGC Simple Features Implementation Specification for SQL 1.1DFEZ T,
ﬂ ZODOAYw Rid SQL/MM (#kDEETT, SQL-MM 3: 5.1.3

) 2oy KA N ) Y7L S LT £

O - omsus 3 woticHIs L. Z HANIRL £ A,

D - OB S Tk — 7 = AHIEL TV T

D - OB = = R f 8 (TIN) (LT3,

ll
SELECT ST CoordDim('CIRCULARSTRING(1 2 3, 134, 56 7, 8 9 10, 11 12 13)"');
---result--
3

SELECT ST CoordDim(ST Point(1,2));
--result--
2
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ESPEAE:H

ST NDims

7.4.5 ST _Dimension

ST Dimension — ST Geometry fED B ICZEL 7,

Synopsis

integer ST_Dimension(geometry g);

ER

VAANYDEBRITCERL T, A AN FEERTCUFTRINIERY) ¥ A, OGC SPEC s2.1.1.1 - 0
725 POINT. 1 75 LINESTRING, 2 725 POLYGON T, GEOMETRYCOLLECTION D& IFE R & DIRILD K
KIETY, RAZRT A A N (220D GEOMETRYCOLLECTION %) ¥4k NULL A%k Y 97,

ZDAYw N SQL/MM {LHkDFEETY, SQL-MM 3: 5.1.2

Enhanced: 2.0.0 ZHifAY —7 = A5t & TIN ISP EAINE Uz, EIA A MY 2 52581200 & & ITF
BBV EU,

Not¥  Note
2.00 LYRITIE, BIOAX N EEZ /M %FIFTWE LT,

ZOBEBIILHEY — 7 = AL TWET,
ZOBEEIZ=A L FHAZ A (TIN) I2/)ELUTWET,

1

SELECT ST Dimension('GEOMETRYCOLLECTION(LINESTRING(1 1,0 0),POINT(0® 0))"');
ST Dimension

ESPEAIE

ST NDims

7.4.6 ST Dump

ST Dump — VA A MY DEFHE L2 geometry dump fTOELEZEL T,
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Synopsis

geometry dumpl[] ST Dump(geometry gl);

Bl
VA ARN)EEEMHET D, A2 BT (SRF=Set-Returning Function) T3, Y74 A b (geom 7 1 —)V
R) L BEHEH (path 7 1« —)V R) 25785 geometry dumpfTOELEZEEL £,

FEINFRYAA MY ZA 7 (POINT,LINESTRING,POLYGON) Tld. path ELFIAZET geom AT A A
DERUICARDHE—DIAEY £9, ALY a v EAEREYILFRIAANITIE, Hr0BEH#ZL, aLvrvay
DEFENEZRT path ENHBLT2ELET,

ST Dump F¥ A A MY Z BT 2D F9, ST Collect/GROUP BY DT, Z OB DHFTHAT % ERK
LEd, 7z& 21X, MULTIPOLYGON % POLYGON (ZERT % 72D E 9,

Enhanced: 2.0.0 Z kY — 7 = A6, =G, TIN SHRBEAINE L7,
Availability: PostGIS 1.0.0RC1., PostgreSQL 7.3 LA EARKRETT,

\ott Note
1.3.4 L YRITIE, BRESOIAAN)THEAETRE, COBBIZISYYaLFET, 2hiZ 1.3.4 L0

LTETEINTWETY,

ZDOAY Y BIFHERA Y ¥V 7 EHIF IS L T E T,
ZOBRBIEZHARY —7 = AITHIELTWET,
Z ORI =AM & AR =AM (TIN) ISHEL THET,

Z OB 3 Kot U, Z EZHIRL €A

RAERY 72451

SELECT sometable.fieldl, sometable.fieldl,
(ST _Dump(sometable.geom)).geom AS geom
FROM sometable;

-- Break a compound curve into its constituent linestrings and circularstrings
SELECT ST _AsSEWKT(a.geom), ST HasArc(a.geom)
FROM ( SELECT (ST Dump(p_geom)).geom AS geom
FROM (SELECT ST GeomFromEWKT ('COMPOUNDCURVE (CIRCULARSTRING(® 0, 1 1, 1 0),(1 0, 0 <+
1))') AS p geom) AS b

) AS a;
st_asewkt | st _hasarc
_____________________________ ecococococoooo
CIRCULARSTRING(O0 0,1 1,1 0) | t
LINESTRING(1 0,0 1) | f

(2 rows)
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ZEEY—7 X, TIN. ZAFOH

-- Polyhedral surface example
-- Break a Polyhedral surface into its faces
SELECT (a.p_geom).path[1] As path, ST AsEWKT((a.p_geom).geom) As geom ewkt
FROM (SELECT ST Dump (ST GeomFromEWKT (' POLYHEDRALSURFACE (
((000,001, 011,010, 06000)),
((0600OG,010,110,100,000)), ((6G060 60, 10060,101,001,000)), ((110, 11«
1,101,100, 110)),

(10,011,111, 110,010)), ((661,106061, 111,011, 601))
)') ) AS p _geom ) AS a;
path | geom_ewkt
______ e S
1 | POLYGON((0 0 0,00 1,06011,010,000))
2 | POLYGON((0 60 0,060 10,110,100,000))
3 | POLYGON((60 06 0,10060,101,001,0600))
4 | POLYGON((1 10,111,101,100,110))
5 | POLYGON((®6 10,0 11,111,110,010))
6 | POLYGON((06 061,10 1,111,061 1,00 1))
-- TIN --
SELECT (g.gdump).path, ST ASEWKT((g.gdump).geom) as wkt
FROM
(SELECT
ST Dump( ST _GeomFromEWKT('TIN (((
000,
001,
010,
000
), ((
000,
010,
110,
000
))
)") ) AS gdump
) AS g;
-- result --
path | wkt
______ dbocococcococoocococoococococococoocooococoo 00000
{1} | TRIANGLE((0 0 0,0 01,0 10,0 0 0))
{2} | TRIANGLE((0 0 0,0 1 0,1 10,00 0))

ESPEAIE

geometry dump, Section 12.6, ST Collect, ST GeometryN

7.4.7 ST _DumpPoints

ST DumpPoints — V74 A M) ADFEEDFTTH S geometry dump TOEEEZEKL £,

Synopsis

geometry dump[] ST_DumpPoints(geometry geom);
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Lt

VAN OREE (THR) 235, £4 % KT B (SRF=Set-Returning Function) T3, V7 A b (geom
74—V R) BRI (path 7 1 —)V R) 574 5geometry dumpfrDEESZIRLU 9,

e geom 7 14—V RIZIX, BEAEN/ZYA AN OMEEEEKBTS POINT A £,

e path 74 —JU K (integer[]) i&. GASNAEIY A AN OBERNDEENEZFNET LA VTV I ATY, A
VIV I AIZ1LHBEFYTY, 2& 2 LINESTRING (2xf U Tik, LINESTRING ® n BEEHODEEMEZ 1 T3
. {i} &7&Y 9, POLYGON (Zx L Tl. 1 2ER%ES (1 ASMER. fWVTNER). j 2BROBIEALE L 95 &,
{i,j}y &&V £9,

PR GBI A AN 2 HE9 5 12I1EST PointsZ &£ 7,

Enhanced: 2.1.0 #ER ELUFE L7~ C SFETEELARABLE L,

Enhanced: 2.0.0 ZHAEY —7 = 250G, =S, TIN SR EAINE U /2,
Availability: 1.5.0

ZOAYW RiFHfEA MY v 7 e g ic i L TWET,
ZOBEBIILHEEY — 7 = AL TWVWE T,
Z OBEBIE =M & AHA =AM (TIN) IC/)ELTHhET,

ZOBBUE 3 IRTITIG L, ZEEHIBRL EE A,

SAYVANYYTDT—TILD /) — RADHHIBRSE]

SELECT edge_id, (dp).path[1] As index, ST AsText((dp).geom) As wktnode
FROM (SELECT 1 As edge id
, ST DumpPoints(ST GeomFromText('LINESTRING(1 2, 3 4, 10 10)')) AS dp
UNION ALL
SELECT 2 As edge id
, ST DumpPoints(ST GeomFromText('LINESTRING(3 5, 5 6, 9 10)')) AS dp
) As foo;
edge id | index |
o ccococoooococoooo
| POINT(1 2)
| POINT(3 4)
| POINT(10 10)
| POINT(3 5)
| POINT(5 6)
| POINT(9 10)
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RAERY 72451

SELECT path, ST AsText(geom)

N WN~

o o

oON B
~N N o

FROM (
SELECT (ST DumpPoints(g.geom)).*
FROM
(SELECT
'GEOMETRYCOLLECTION (
POINT ( 0 1),
LINESTRING ( 0 3,
POLYGON (( 2 0, 2
POLYGON (( 3 @, 3
(51, 4
MULTIPOLYGON (
(65,0
(16, 3
(( 54,5
)
) '::geometry AS geom
) AS g
) 3
path | st astext
........... foooooooooooo
{1,1} | POINT(O 1)
{2,1} | POINT(O 3)
{2,2} | POINT(3 4)
{3,1,1} | POINT(2 0)
{3,1,2} | POINT(2 3)
{3,1,3} | POINT(O 2)
{3,1,4} | POINT(2 0)
{4,1,1} | POINT(3 0)
{4,1,2} | POINT(3 3)
{4,1,3} | POINT(6 3)
{4,1,4} | POINT(6 0O)
{4,1,5} | POINT(3 0)
{4,2,1} | POINT(5 1)
{4,2,2} | POINT(4 2)
{4,2,3} | POINT(5 2)
{4,2,4} | POINT(5 1)
{5,1,1,1} | POINT(O® 5)
{5,1,1,2} | POINT(0O 8)

Uuo N
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{5,1,1,3} | POINT(4 8)
{5,1,1,4} | POINT(4 5)
{5,1,1,5} | POINT(0O 5)
{5,1,2,1} | POINT(1 6)
{5,1,2,2} | POINT(3 6)
{5,1,2,3} | POINT(2 7)
{5,1,2,4} | POINT(1 6)
{5,2,1,1} | POINT(5 4)
{5,2,1,2} | POINT(5 8)
{5,2,1,3} | POINT(6 7)
{5,2,1,4} | POINT(5 4)
(29 rows)

ZmEEAY—7 X, TIN. =ZAFOH

-- Polyhedral surface cube --
SELECT (g.gdump).path, ST AsEWKT((g.gdump).geom) as wkt

FROM
(SELECT
ST DumpPoints(ST_GeomFromEWKT ('POLYHEDRALSURFACE( ((6 60, 6001, 611, 610, 060 <+
0)),
(000,010,110, 100,000)), (@006, 100,101,001, 000)),
((110,111,101, 100, 110)),
((@10,011,111,110,010)), ((661,101, 111,011, 0061)))"') ) AS gdump
) AS g;
-- result --
path [ wkt
......... dbooocooocoocoooooo
{1,1,1} | POINT(O 0 0)
{1,1,2} | POINT(O 0 1)
{1,1,3} | POINT(O 1 1)
{1,1,4} | POINT(O 1 0)
{1,1,5} | POINT(O 0 0)
{2,1,1} | POINT(O 0 0)
{2,1,2} | POINT(® 1 0)
{2,1,3} | POINT(1 1 0)
{2,1,4} | POINT(1 0 0)
{2,1,5} | POINT(® 6 0)
{3,1,1} | POINT(O 0 0)
{3,1,2} | POINT(1 0 0)
{3,1,3} | POINT(1 0 1)
{3,1,4} | POINT(O 0 1)
{3,1,5} | POINT(O 0 0)
{4,1,1} | POINT(1 1 0)
{4,1,2} | POINT(1 1 1)
{4,1,3} | POINT(1 0 1)
{4,1,4} | POINT(1 0 0)
{4,1,5} | POINT(1 1 0)
{5,1,1} | POINT(O 1 0)
{5,1,2} | POINT(O 1 1)
{5,1,3} | POINT(1 1 1)
{5,1,4} | POINT(1 1 0)
{5,1,5} | POINT(0 1 0)
{6,1,1} | POINT(® 0 1)
{6,1,2} | POINT(1 0 1)
{6,1,3} | POINT(1 1 1)
{6,1,4} | POINT(® 1 1)
{6,1,5} | POINT(O 0 1)

(30 rows)
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-- Triangle --
SELECT (g.gdump).path, ST AsText((g.gdump).geom) as wkt
FROM
(SELECT
ST DumpPoints( ST _GeomFromEWKT ('TRIANGLE ((
00,
09,
90,
00
))') ) AS gdump
) AS g;
-- result --
path | wkt

+
{1} | POINT(G 0)
{2} | POINT(0 9)
{3} | POINT(9 0)
{4} | POINT(G 0)
-- TIN --
SELECT (g.gdump).path, ST AsEWKT((g.gdump).geom) as wkt
FROM
(SELECT
ST DumpPoints( ST GeomFromEWKT('TIN (((
000,
001,
010,
000
), ((
000,
010,
110,
000
))
)*) ) AS gdump
) AS g;
-- result --
path | wkt
_________ dboccoccococcococooo
{1,1,1} | POINT(O 0 0)
{1,1,2} | POINT(O 0 1)
{1,1,3} | POINT(O 1 0)
{1,1,4} | POINT(O 0 0)
{2,1,1} | POINT(O 0 0)
{2,1,2} | POINT(O 1 0)
{2,1,3} | POINT(1 1 0)
{2,1,4} | POINT(O 0 0)
(8 rows)
BE B R

geometry dump, Section 12.6, ST Dump, ST DumpRings, ST Points

7.4.8 ST _DumpSegments

ST DumpSegments — V7 A MV NOLDIFTHD geometry dump fTOEEEZIRL FT,
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Synopsis

geometry dump[] ST_DumpSegments(geometry geom);

Bl

VA ARNY DU EMET D, £E%ETEE (SRF=Set-Returning Function) T3, Y7 A~ (geom 7 1 —)V
R) L FEEH (path 7 1 —IV R) B 5% geometry dumpfrDELEZEL £,

e geom 71 =V RIZIE, BAONAZVAA N DA%EKRETSH LINESTRING XA £7,

e path 714 —JV R (integer[]) iZ. 5A6NZIA AN OEZNDLDEFMEZINET DI VT Y I AT
T, ATV I A TBEY TY, & ZIE LINESTRING (24 U Tik, LINESTRING ® n ZBEDUZ i &
THE, {i} &4 £F, POLYGON (Zx U Tld, i 2EF S (1 BB, HOTHER), j 2EOLOIERNMELE
T5L, {i,j} &RV ET,

Availability: 3.2.0
Z OBBIF =AM & AR =M (TIN) (S LU T ET,
ZOBBIE 3 RITITHRIS L, Z EZHIFRL A,

RAERY 72451

SELECT path, ST AsText(geom)

FROM (
SELECT (ST DumpSegments(g.geom)).*
FROM (SELECT 'GEOMETRYCOLLECTION (
LINESTRING(1 1, 3 3, 4 4),
POLYGON((5 5, 6 6, 7 7, 5 5))

) ' ::geometry AS geom

) AS g

{1,1} b'’|b’" LINESTRING(1 1,3 3)
{1,2} Db'’|b"" LINESTRING(3 3,4 4)
{2,1,1} b'’|b’" LINESTRING(5 5,6 6)
6,7 7)
7,5 5)

{2,1,2} b'’|b’" LINESTRING(6
{2,1,3} b'’|b’" LINESTRING(7
(5 rows)

TIN. =AR0H

-- 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 _ASEWKT(geom)

FROM (
SELECT (ST _DumpSegments(g.geom)).*
FROM (SELECT 'TIN(((

000,
001,
010,
000
)), ((
000,
010,
110,
000
))
) '::geometry AS geom
) AS g
) 3;
path b'’|b”"" st asewkt
{1,1,1} b"|b" LINESTRING(G 0 0,0 0 1)
{1,1,2} b'’|b’" LINESTRING(® 6 1,0 1 0)
{1,1,3} b'’|b’' LINESTRING(O0 1 0,0 0 0)
{2,1,1} b"|b" LINESTRING(G 0 0,0 1 0)
{2,1,2} b'’|b’" LINESTRING(O 1 0,1 1 0)
{2,1,3} b"|b" LINESTRING(1 1 0,0 0 0)
(6 rows)
BE B

geometry dump, Section 12.6, ST Dump, ST DumpRings

7.4.9 ST _DumpRings
ST DumpRings — R T2 DY) 722D geometry dump ITOESZKL £T,

Synopsis

geometry dump[] ST DumpRings(geometry a_polygon);

3598

VANV EREMET S, F£E % KIS (SRF=Set-Returning Function) T3, Y4 A NV (geom 7 1 —)V
R) & EEELS] (path 7 1+ —)V R) 5755 geometry dumpfTOELEZEL T,
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VA AN EEEMHET D, £A 2 BT (SRF=Set-Returning Function) T3, Y7 A b (geom 7 1 —)V
R) L FEHEH (path 7 1 —IV R) B 5785 geometry dumpfTDELEZEL T,

Not¥ Note
POLYGON VA X M) TOHENMEL £9, MULTIPOLYGON TIIZEMEL £t A,

Availability: PostGIS 1.1.3 PostgreSQL 7.3 A ESRBETT,

ZOBEBU 3 RoIIIG L, Z e HIBRL £ A,

1l

7 L) D—fRIEIE A,

SELECT polyTable.fieldl, polyTable.fieldl,
(ST _DumpRings(polyTable.geom)).geom As geom
FROM polyTable;

H—DRZRHFORY TV

SELECT path, ST AsEWKT(geom) As geom
FROM ST DumpRings (

ST _GeomFromEWKT (' POLYGON( (-8149064 5133092 1,-8149064 5132986 1,-8148996 <«
5132839 1,-8148972 5132767 1,-8148958 5132508 1,-8148941 5132466 <+
1,-8148924 5132394 1,

-8148903 5132210 1,-8148930 5131967 1,-8148992 5131978 1,-8149237 5132093 <+
1,-8149404 5132211 1,-8149647 5132310 1,-8149757 5132394 1,

-8150305 5132788 1,-8149064 5133092 1),

(-8149362 5132394 1,-8149446 5132501 1,-8149548 5132597 1,-8149695 5132675 <+
1,-8149362 5132394 1))')

) as foo;

{0} | POLYGON((-8149064 5133092 1,-8149064 5132986 1,-8148996 5132839 1,-8148972 5132767 <+
1,-8148958 5132508 1,
| -8148941 5132466 1,-8148924 5132394 1,
| -8148903 5132210 1,-8148930 5131967 1,
| -8148992 5131978 1,-8149237 5132093 1,
| -8149404 5132211 1,-8149647 5132310 1,-8149757 5132394 1,-8150305 <
5132788 1,-8149064 5133092 1))
{1} | POLYGON((-8149362 5132394 1,-8149446 5132501 1,
| -8149548 5132597 1,-8149695 5132675 1,-8149362 5132394 1))

ESPEAIE

geometry dump, Section 12.6, ST Dump, ST ExteriorRing, ST InteriorRingN

7.4.10 ST EndPoint

ST EndPoint — LINESTRING & 7z(& CIRCULARLINESTRING D#¥iDHR A1 > h &R U £9,
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Synopsis

geometry ST _EndPoint(geometry g);

Bt

LINESTRING & 7-i% CIRCULARLINESTRING YA A MV D, HEDKRA Y h% POINT TRUET, AJJ/ST A
— &M LINESTRING T% CIRCULARLINESTRING THZRWHEITIE, NULL 2K U 7,

ZDAY Y RiE SQL/MM kD FEHETT, SQL-MM 3: 7.1.4
ZOBEEIE 3 WGtizHIn L., ZEEHIFRL FEA,
ZDAYw Rl A M) v 7 e s s L T E T,

Note
: Changed: 2.0.0 —2DYAAMIIILFSAVAN) VT TEMELARLARY F L7/, PostGIS DL
Nt N— 3y, COBBIE—DDOTILFSA VRN Y ITEEL, KigKA Y FaELE T, 2.0.0
Tl DXL F A VRN VT ERBRICNULL 2R L E T, TVEMEIEXXELINTWAWKETL
7=, F—4 % LINESTRING & LTH#ILTWB EBbh31—H—(E, 2.0.0 TNULL A5EI 3T
EERBRTILEMNEEA,

1

FTAVARNY VT ORKIERA Y

postgis=# SELECT ST AsText(ST EndPoint('LINESTRING(1 1, 2 2, 3 3)'::geometry));
st _astext

POINT(3 3)

T4 VAN Y TS O AR A >~ MiE NULL

SELECT ST _EndPoint('POINT(1 1)'::geometry) IS NULL AS is null;
is null

BWILTA VAN VT OMEGRA > b

--3d endpoint
SELECT ST _ASEWKT(ST EndPoint('LINESTRING(1 12, 12 3, 0 0 5)'));
st _asewkt

POINT(O 0 5)

CIRCULARSTRING D#&¥iAR 1 > k
SELECT ST_AsText(ST_EndPoint('CIRCULARSTRING(5 2,-3 1.999999, -2 1, -4 2, 6 3)'::geometry)) «

st astext

POINT(6 3)
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ESPEAE:H

ST PointN, ST StartPoint

7.4.11 ST_Envelope

ST Envelope — YA A NVDNDI YT 4 YV ITRY IV A%KBTEIVAA M) ZERELET,

Synopsis

geometry ST_Envelope(geometry gl);

ER

B2 6NV A M) OGRS EZE/NSUSE (float8) DEINNT VT4 VIR I A% I A AN TELUET, K
VIVENT YT VTR 7 ADHDRA Y N TERINET (MINX, MINY), (MINX, MAXY), (MAXX, MAXY),
(MAXX, MINY), (MINX, MINY)), (PostGIS ix ZMIN/ZMAX £Eh1L £9).

MRS 25HE MEDZ 1 >~ A4 2 K) I& POLYGON & D {EWRITTDOTY A A MY, §405 POINT & 721
LINESTRING %R U £9,

Availability: 1.5.0 Z2EH 25 I il 123 floatd 2~ 5 float8 1242 £ L 72,
Z MDAV w RIZOGC Simple Features Implementation Specification for SQL 1.1D%E% T3, s2.1.1.1

ZDAYw M SQL/MM H:AkDHELE TS, SQL-MM 3: 5.1.19

1

SELECT ST _AsText (ST Envelope('POINT(1 3)'::geometry));
st astext

POINT(1 3)
(1 row)

SELECT ST AsText(ST Envelope('LINESTRING(O® 0, 1 3)'::geometry));
st _astext

POLYGON((0 0,0 3,1 3,1 0,0 0))

(1 row)

SELECT ST _AsText (ST _Envelope('POLYGON((0 0, 0 1, 1.0000001 1, 1.0000001 0, 0 0))'::geometry <«
));
st astext
POLYGON((0 0,0 1,1.00000011920929 1,1.00000011920929 0,0 0))
(1 row)
SELECT ST _AsText (ST _Envelope('POLYGON((0 0, 0 1, 1.0000000001 1, 1.0000000001 0, 0 0))':: «
geometry));
st astext
POLYGON((0 0,0 1,1.00000011920929 1,1.00000011920929 0,0 0))
(1 row)
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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, 1.0000001 0, 0 <+
0))'::geometry As geom) As foo;

BAYVRESAUVAN) VY ITDRINSNT YT 4 VTR T A

SELECT ST AsText (ST Envelope(
ST Collect(
ST GeomFromText ('LINESTRING(55 75,125 150)'),
ST Point(20, 80))
)) As wktenv;
wktenv

POLYGON( (20 75,20 150,125 150,125 75,20 75))

ESPEAIE

Box2D, Box3D, ST OrientedEnvelope

7.4.12 ST_ExteriorRing

ST ExteriorRing — RV IV OARERITLEIA VAN V%KL ET,

Synopsis

geometry ST _ExteriorRing(geometry a polygon);

B

POLYGON D4hEi% #3845 LINESTRING 2R U 9, YAAMYMNRY) TV TRVEEIE NULL 28U &
ED
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N;‘t"! Note
COBBIETILFRYIVTREELEFE A, ILFR) TVICH L TIEST GeometryNE 7=

(EST DumpZfA L TFI L,

Z DAY w RIZOGC Simple Features Implementation Specification for SQL 1.1MFE#T9, 2.1.5.1
ZMDAYw R SQL/MM {LEkDEETY, SQL-MM 3: 8.2.3, 8.3.3

Z OB 3 Kot U, Z EZHIRL €A

1

--If you have a table of polygons
SELECT gid, ST ExteriorRing(geom) AS ering
FROM sometable;

--If you have a table of MULTIPOLYGONs
--and want to return a MULTILINESTRING composed of the exterior rings of each polygon
SELECT gid, ST Collect(ST ExteriorRing(geom)) AS erings
FROM (SELECT gid, (ST Dump(geom)).geom As geom
FROM sometable) As foo
GROUP BY gid;

--3d Example

SELECT ST_ASEWKT (
ST ExteriorRing(
ST _GeomFromEWKT('POLYGON((6 61, 111, 121,111, 0601))")
)

);

st _asewkt

LINESTRING(®0 © 1,1 11,12 1,11 1,00 1)

ESPEAIE

ST InteriorRingN, ST Boundary, ST NumlInteriorRings

7.4.13 ST_GeometryN

ST GeometryN — Y4 A MY AL 7Y avoE#ZE DKLU ET,

Synopsis

geometry ST _GeometryN(geometry geomA, integer n);

Bt

GEOMETRYCOLLECTION, MULTIPOINT, MULTILINESTRING, MULTICURVE, MULTIPOLYGON, POLY-
HEDRALSURFACE D AN I A AR D, 1 1HFY TN FEHOHEFEZIKRL 9, MDEEICIE NULL 23K U &
—é—o
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\ot! Note
OGC 807 0.8.0 fRNSA YT IR % LIBFYICLTWET, ThEYRIDIRTIE 0O BFEY ICA
2TWET,

N;‘H’! Note
CAEANYDETDEREZMHET BITIEST DUMPpD AL IR T L, B—IAX N TEHFELE
ER

Enhanced: 2.0.0 Z WAV — 7 = ZAxe. =MAxbn, TIN JerEAINE U7,

Changed: 2.0.0 UFTORTIFIEY N F DI A A M) Tlk NULL 25EY £ U7z, ST GeometryN(..,1) DA
YA AN)ZRTEIIEHFINEL /2,

Z DAY KIZOGC Simple Features Implementation Specification for SQL 1.1DE%E T,
ZDAY Y RiE SQL/MM {LRkDFEL T, SQL-MM 3: 9.1.5

ZOBBIE 3 RITITHIS L, Z EZHIFRL FE A,

DAYy RIGEIFEA M) v 7 L IS LT E T,

ZOMBUIZHERY —7 = 2ITIG LTV ET,

ZOBBUF=ATE & A=A (TIN) ISHIEL T ET,

RAERY 72451

--Extracting a subset of points from a 3d multipoint
SELECT n, ST _AsSEWKT(ST GeometryN(geom, n)) As geomewkt
FROM (
VALUES (ST_GeomFromEWKT ('MULTIPOINT((1 2 7), (3 4 7),
( ST_GeomFromEWKT ( "MULTICURVE (CIRCULARSTRING(2.5 2.5,4.
)As foo(geom)
CROSS JOIN generate series(1,100) n
WHERE n <= ST NumGeometries(geom);

0))') ),
), (10 11, 12 11))') )

n | geomewkt
coodhhcmoCmomoCOCCOoOCOObDOOCOOCOoONONOC Moo OO0 oo oo
1 | POINT(1 2 7)

2 | POINT(3 4 7)

3 | POINT(5 6 7)

4 | POINT(8 9 10)

1 | CIRCULARSTRING(2.5 2.5,4.5 2.5,3.5 3.5)
2 | LINESTRING(10 11,12 11)

--Extracting all geometries (useful when you want to assign an id)
SELECT gid, n, ST GeometryN(geom, n)

FROM sometable CROSS JOIN generate series(1,100) n

WHERE n <= ST NumGeometries(geom);
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ZEEY—7 X, TIN. ZAFOH

-- Polyhedral surface example

-- Break a Polyhedral surface into its faces

SELECT ST_ASEWKT (ST _GeometryN(p geom,3)) As geom ewkt
FROM (SELECT ST GeomFromEWKT (' POLYHEDRALSURFACE (

((606O,001,011, 010, 0020)),
((600O,010,110,100, 000)),
((606OG,10060,101, 001, 000)),
((110,111,101,1006,110),
(10,011,111, 110, 010)),
(61,101,111, 011, 0061))
)') AS p _geom ) AS a;

geom_ewkt

POLYGON((0 © 0,1 06 0,10 1,0 0 1,0 0 0))

-- TIN --
SELECT ST ASEWKT (ST GeometryN(geom,2)) as wkt
FROM
(SELECT
ST _GeomFromEWKT ('TIN (((
000,
001,
010,
000
), ((
000,
010,
110,
000
))
)') AS geom
) AS g;
-- result --
wkt

TRIANGLE((0 0 0,0 1 0,1 10,0 0 0))

ESpEAIE

ST Dump, ST NumGeometries

7.4.14 ST GeometryType

ST GeometryType — Y74 A 1) D SQL-MM # % XX F5|TELU 7,

Synopsis

text ST_GeometryType(geometry gl);
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Lt

V% A MY E%’ST LineString’, ST Polygon’, ‘ST MultiPolygon’ D X FHTEL £9, Z DKL Ge-
ometryType(geometry) &IXE4 Y, LIHIZ'ST P, MEZ2F>TWa2%2RUEEA,

Enhanced: 2.0.0 Z WAV —7 = AR IGHNEAINE L 72,
ZDAY Y RiE SQL/MM {LkkDSEEE T, SQL-MM 3: 5.1.4
ZOBBIE 3 RITITHIE L. Z EZHIFRL £E A,
ZOBBIEZHAY — 7 = AR LTV ET,

1

SELECT ST GeometryType (ST GeomFromText('LINESTRING(77.29 29.07,77.42 29.26,77.27 <+
29.31,77.29 29.07)'));
--result
ST LineString

SELECT ST GeometryType (ST GeomFromEWKT ('POLYHEDRALSURFACE( ((6 6 6, 6061, 011, 010, 0 «
0 0)),
((000,010,110, 100, 000)), ((60060, 1006, 101, 0601, 0600) <+

’

~

((

1 )
((0

10, 11,101, 100, 110)),
10, 11,111,110, 010)), ((6O61, 101,111,011, 001) «
"))

--result

ST PolyhedralSurface

-
-0 o
T o

SELECT ST GeometryType(ST GeomFromEWKT ('POLYHEDRALSURFACE( ((6 0 6, 001, 611, 010, 0 «+
0 0)),
((000,010,110,100,0080)), ((0O6O6, 100,101, 001, 000) «

~

’

((11 )
(01

0 110)),
1 ©610)), (661,101,111, 0611, 0601) «

D 11,1 1, 100,
5 11,1 1, 110,
"))

--result

ST PolyhedralSurface

-
oo
T o

SELECT ST GeometryType(geom) as result

FROM
(SELECT
ST _GeomFromEWKT ('TIN (((
000,
001,
010,
000
), ((
000,
010,
110,
000
))
)') AS geom
) AS g;
result
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ESPEAE:H

GeometryType

7.4.15 ST _HasArc

ST HasArc — VA A MVIZHIIAEENT VDI NE ST ARLET,

Synopsis

boolean ST _HasArc(geometry geomA);

st e

VAARNDFREIAANI ALY a il o A VAN VIR EENTVWEEAIZ TRUE 28U 9,
Availability: 1.2.3?

ZOBEIE 3 TITHIb U, ZEEHIBRL EE A,
DAY RFHEA MY V7 e iz sE L TV ET,

1

SELECT ST HasArc(ST _Collect('LINESTRING(1 2, 3 4, 5 6)', 'CIRCULARSTRING(1 1, 2 3, 45, 6 <+
7, 56)'));
st _hasarc
t
ESPEN A

ST CurveToLine, ST LineToCurve

7.4.16 ST InteriorRingN

ST InteriorRingN — KV > D N HHOWE (V) 2L £7,

Synopsis

geometry ST InteriorRingN(geometry a polygon, integer n);
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Lt

) IVONFHONEREZERLET, YAANYNRY TUTRON N BHIPHA DY G NULL 238U £7,

&

No-td Note
COBBETLFR)IVTEREELEREA, YILFRY JTVICH L TIKST GeometryNZ %

ST Dump&#ALTTFI L,

ﬂ ZMDAY v RIZOGC Simple Features Implementation Specification for SQL 1.1D%E%ETT,
) 2o Ay Kix SQLMM (RO T, SQL-MM 3: 8.2.6, 8.3.5

) - oL 3 VOB AIE L. Z MR IR L 2t A

ol

SELECT ST AsText(ST InteriorRingN(geom, 1)) As geom
FROM (SELECT ST BuildArea(
ST Collect(ST Buffer(ST Point(1,2), 20
ST Buffer(ST Point(1, 2), 10,3
) as foo;

,3),
))) As geom
FAEIER

ST ExteriorRing, ST BuildArea, ST Collect, ST Dump, ST NumlnteriorRing, ST NumlInteriorRings

7.4.17 ST IsClosed

ST IsClosed — 71 YA R VT DIRMEREN—H LTSI 22 T AMLET, ZEHAY—T7 = AIZDODWTIE
AU TWA M (IR THD») 2T AMNUET,

Synopsis

boolean ST _IsClosed(geometry g);

BiLs]

LINESTRING DI LM AN —HT 2HEIC TRUE 28U £9, ZHARY —T7 2 AZOWTIE, ¥ —7 = AHH
(FAWTWD) Ak (AL TWD) & T A MU ET,

ﬂ Z DAY RIZOGC Simple Features Implementation Specification for SQL 1.1D%E%ETT,

0 =02V 1% SQL/MM {ERE®FETF., SOL-MM 3: 7.1.5, 9.3.3

Not Note
SQL-MM Ti& ST IsClosed(NULL) I& 0 #iRL £9 A, PostGIS Tl& NULL #RLZET,
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Z OB 3 kot U, Z HZHIBRL ER A

ZOAY Y R A M) v Z e HERIOFIE LT E T,
Enhanced: 2.0.0 Z AV — 7 T ARSI EAINE U7,

ZOBEBITZEHEY — 7 = AITHIs L TWE T,

SAVAN) VT ERAY ~DBI

postgis=# SELECT ST IsClosed('LINESTRING(® @, 1 1)'::geometry);
st _isclosed

postgis=# SELECT ST IsClosed('LINESTRING(O0 6, 6 1, 1 1, 0 0)'::geometry);
st _isclosed

postgis=# SELECT ST IsClosed('MULTILINESTRING((® 6, © 1, 11, 0 0),(0 0, 1 1))'::geometry);

st _isclosed

postgis=# SELECT ST IsClosed('POINT(0 0)'::geometry);
st _isclosed

postgis=# SELECT ST IsClosed('MULTIPOINT((O® 0), (1 1))'::geometry);
st _isclosed

ZEEY—7 T ZA0OH

-- A cube --

SELECT ST IsClosed(ST GeomFromEWKT ('POLYHEDRALSURFACE( ((06 6 6, 0 0 1, 0 1 <«
1, 0610, 60 00)),

(000,010,110, 100,000)), (06O, 106,101,001, 000) «
),

((110,111,101, 100, 110)),

(©@10,011,111,110,010)), (661,101, 111,011, 06001) «
) )'));

-- 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

ESPEAIE

ST IsRing

7.4.18 ST IsCollection

ST IsCollection — YA A NVDXA TWIAARN) IV IV a Vg T ANUET,

Synopsis

boolean ST _IsCollection(geometry g);

Bl
VAANVDEAL TNIAAN) ALY a v THHEEIT TRUEZRUET, IV 7Y avidko@Ey) T3,

e IUAARNYOLYYVAY
o YINFIRA VM, YIFR)VIV, IVFIA VAN VT, IIFHiIR. IV FH—T7x A
o WA HRR

A Note
N COBBUTIAAN)DIA THERLET, Thid, Z2OOL I3V THBEE. THF—DOIL
AV NEEDOLYIYavyTHBBEICIE TRUE 2RI T EEEKRLET,

Z O 3 RIS L., Z EEHIFRL FE A,
ZDAY Y RIFHFEA M) v e i Iin U TV E T,

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

ESPEAE:

ST NumGeometries

7.4.19 ST _IsEmpty

ST ISsEmpty — YA A MU ZENE T ANLUET,

Synopsis

boolean ST _IsEmpty(geometry geomA);

Ll

VA ANYNEIF AN DA true 2L T, true DHAEICIE, ZOYAARNVIE, HOYAARNY OV
svayv, R)Iv, RAVETT,

N;**"! Note
SQL-MM TIl&. ST_ISsEmpty(NULL) (& O R L FFAH. PostGIS TlE NULL =R L 9,

ZMAYw RIZOGC Simple Features Implementation Specification for SQL 1.1MD%E%¥TY, s2.1.1.1
ZDOAYw Rk SQL/MM kD EETT, SQL-MM 3: 5.1.7

ZDORAY Y RIFHFRA Y ¥V 7 EHFRICHIE L TOET,
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Warning
Changed: 2.0.0 BARIDAR® PostGIS Tl& ST_GeomFromText('GEOMETRYCOLLECTION(EMPTY)’)
ZF L& L7, PostGIS 2.0.0 Ti&, SQL/MM REICLYENIE DD, ThIFFEERY FTT,

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 — KU TV A KKFHAI D OAERZ R > TWNT, IEHEYD ONBRZFRE>TWE %2 T A ML E

o

Synopsis

boolean ST _IsPolygonCCW ( geometry geom );

Bl

ABTA ANV DETORY) TVEEZONRIZODOWTIEKRFEHE D T, £ TORNBRIZDOWTIEREEY THD5HE
121, TRUE #3KU %79,

VA ARNYRRY) TVERZEER> TORWEEIZIE TRUE 23U 7,
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¢ Note
N SR U TR TV BRE BB NEEA, B—OBLES A VAN Y IERTE, &
EYZEBEYICHNDS5T TRUE MELNET,

o+ Note
N RYIVEROARMFELONY ICR>TVWAW (TRDLEAREBELABETEZ2HIRDY 1 EULH Z) BE
ICI&. ST IsPolygonCW & ST IsPolygonCCW DA & 61 FALSE %R L £ 9,

Availability: 2.4.0
ZOBBIE 3 RITITHRIS L, Z EZHIFRL A,
Z OB M AEIZHIE U 9,

ESPEAIE

ST ForcePolygonCW , ST ForcePolygonCCW , ST IsPolygonCW

7.4.21 ST IsPolygonCW

ST IsPolygonCW — RV TV AMEEFE Y OAERZ K> TWT, KIFEHEIY ONERZF > TWaE e T A ML ET,

Synopsis

boolean ST_IsPolygonCW ( geometry geom );

st EA

ANTDAARN)DRTORY TYEZADHEIZ DWW TIERFHE D T, R TONBERIZDOWTIIRFEENYD TH 2546
121k, TRUE ZiKU £7,

VARARNYNRY TVEEZEFES> TORWEEIZIE TRUE 2K U 7,

;-td Note
N FRACEZA VAN Y TRR)IVEREARINFEA, BE—ORALEZA VANV ITEETE. A
@YEBRYICHDD ST TRUE BMELNET,

A2 Note
N R T BEROREAREY I TWAL (FAbEAEERLSHTESNEN 1 BLLEH3) 58
IZi&. ST IsPolygonCW & ST IsPolygonCCW Olg /s & 1C FALSE #iRL £ 9,

Availability: 2.4.0
ZOREBIE 3oL, ZEZHIFRL £E A,
Z OBEIE M AEIZHIG U 9,
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ESPEAE:H

ST ForcePolygonCW , ST ForcePolygonCCW , ST IsPolygonCW

7.4.22 ST IsRing

ST IsRing — 71 Y ANV VY IDBHU T TrOHEMTHE2 02T AMLET,

Synopsis

boolean ST _IsRing(geometry g);

st e

LINESTRING »3ST IsClosed (ST StartPoint((g)) ~= ST Endpoint((g))) T. »2ST IsSimple (H& 1 ~
R a vy nEN) 5512 TRUE 2RU £9,

ﬂ Z DAY RIZOGC Simple Features Implementation Specification for SQL 1.1D%E%ET9Y, 2.1.5.1

) - oAy KIE SOL/MM [LREDEIETT, SQL-MM 3: 7.1.6

Not Note
SQL-MM T, ST IsRing(NULL) I 0 #3&L ¥ 4%, PostGIS TiE NULL #RLZF,

1

SELECT ST _IsRing(geom), ST IsClosed(geom), ST IsSimple(geom)
FROM (SELECT 'LINESTRING(® 0, 06 1, 11, 1 0, 0 0)'::geometry AS geom) AS foo;
st isring | st _isclosed | st issimple

SELECT ST IsRing(geom), ST IsClosed(geom), ST IsSimple(geom)
FROM (SELECT 'LINESTRING(® 6, 6 1, 1 06, 1 1, 0 0)'::geometry AS geom) AS foo;
st isring | st isclosed | st _issimple

ESPEAIE

ST IsClosed, ST IsSimple, ST StartPoint, ST EndPoint

7.4.23 ST IsSimple

ST IsSimple — YA A MNUMNHCOA Y E 2T MEALIFAHCEME 25K Y MBRBO»ZTFANUET,
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Synopsis

boolean ST _IsSimple(geometry geomA);

Bt

UAARNVDBHCA VY E Y7y a VP CEMO & S REHERBMFERA Y N2> TORWEEIC TRUE %K
LEd. OGC OYA A N Btk & Z 4O EHICET 23HMIEHRIC OV TIE TV A ) d OpenGIS #fil %
MEFEIZT 2] 2 TELEIW,

Not Note
SQL-MM Tl&. ST IsSimple(NULL) % 0 IR L F9H. PostGIS Tldk NULL #5&RL £9,

ﬂ Z DAY w RIZOGC Simple Features Implementation Specification for SQL 1.1MD%%ETY, s2.1.1.1
) oAV K SQLMM (LROFETT, SQL-MM 3: 5.1.8

D - omRUE 3 YOLICHIS L. Z IR IR L 24 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

ESPEAE:

ST IsValid

7.4.24 ST M

ST M — KAV D Mli&ELET,

Synopsis

float ST_M(geometry a_point);
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Lt

RA YO M BEEEZRL, GRTHRNES NULL 28U E9, ANIEIARA Y M TRINERYD $HA,

;-td Note
NI o RiE (W E 7 10)0GC HEEIC Ao TINE B A, KA Y b EEHIHEIMD Y 2 A2 372
FTWET,

ZMDAY v RIZOGC Simple Features Implementation Specification for SQL 1.1DE%ETT,
ZDAYw N SQL/MM {LERDFEEL T,
ZOBEBUIE 3 RITITHIS L. Z EZHIFRL 8 A,

1

SELECT ST M(ST_GeomFromEWKT ('POINT(1 2 3 4)'));
st m

ESPEAIE

ST GeomFromEWKT, ST X, ST Y, ST Z

7.4.25 ST MemSize

ST MemSize — V7 A MV MED A E ) ZERDOEFZKL £T,

Synopsis

integer ST_MemSize(geometry geomA);

s e

VA ANYDELD AT ERDOEGE &N MBRALTRL 7,

ZOREBIL, PostgreSQL YV A VT — A R—24 7Y =7 MEHEHO pg column size, pg size pretty,
pg _relation size, pg total relation size % ffi5¢ L £,

Note
) F—=TILDNA NELDY A X &5 2% pg_relation_size I& ST Mem_Size & Y /NI LA MEASR
Not 9., Zhid pg_relation size B TOAST (LI hAF—TILDES5EEBME T, TOAST F— 7)MJ§W€I
INEREAIA AN EMABRVAEDTT,
pg_total_relation_size - 7—7 L. TOAST 7—JIb, A1 VTV REEHFT,
pg_column_size (&, YA X M) DB AZLATEWBEEN ENLITHI%E, EfEERBL TRLET, TOD
=&, ST_MemSize LY /NILL B ENHYFET,
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Z OB 3 otz L, ZEEHIBRL A,
DAY RFHiEA MY V7 e iz sE L TV ET,
ZOBEBIILHEY — 7 = AL TWET,

Z OBBIE =M & AR =M (TIN) (26U TV E T,
Changed: 2.2.0 & BHNZHES 72812 ST MemSize IZZEL £ U /=,

ol

--Return how much byte space Boston takes up 1in 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 D EEEFRICERE L £,

Synopsis

integer ST _NDims(geometry gl);
&R

VA A NY QRERBIRTER L &, PostGIS Tl 2 - (XY), 3- (X,Y,2), (XY,M), 4 - (XYZM) SRS L TV &,

Z OB 3 IRTITIG L, ZEEHIBRL EE A,
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1

SELECT ST _NDims(ST_GeomFromText('POINT(1 1)')
ST NDims (ST GeomFromEWKT('POINT(1 1 2
ST NDims (ST _GeomFromEWKT ('POINTM(1 1 O.

As d2point,
")) As d3point,
5)')) As d2pointm;

)
)

d2point | d3point | d2pointm
......... dooocooocooodbooooooocooo
2 | 3 3

ESPEACE:

ST CoordDim, ST Dimension, ST GeomFromEWKT

7.4.27 ST _NPoints

ST NPoints — YA A MU DKA > b (JHA) OZEELET,

Synopsis

integer ST_NPoints(geometry gl);

Bt

IFAANVDRAL Y NOEERLUET, £ETOIYAABMVITHUTHEHMEL £,
Enhanced: 2.0.0 ZHi{EY —7 = 2l EAINEL 7,

N;tq,! Note
1.3.4 SYRITIE. HIRZECIAX M) TEAT S L. COBRKRIEEISYy a2 LEY., Thid 1.3.4 U

LETETESNTWETY,

ZOEEIE 3 otizn L, ZEEHIRL FEA,
ZODOAYVw RiZhifE A bV v 7 e iz LU T ET,
ZOBEBITZEHEY — 7 = AITHIE L TWET,

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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ESPEAE:H

ST NumPoints

7.4.28 ST_NRings

ST NRings — R IV I AAN)DY VIR L £T,

Synopsis

integer ST_NRings(geometry geomA);

st e

VAANYRRY) TV EEIIVFR) T84, ) Y 78 %KL £9, NuminteriorRings & &\, AERE
AE9,

ZOBEBUE 3 RoIIIG L, Z e HIBRL EE A,
ZDOAYY RIZHFRA MYV Z LRI IE LTV E T,

1

SELECT ST NRings(geom) As Nrings, ST NumInteriorRings(geom) As ninterrings
FROM (SELECT ST GeomFromText('POLYGON((1 2, 3 4, 5 <+
6, 1 2))') As geom) As foo;
nrings | ninterrings

ESPEAIE

ST NumlnteriorRings

7.4.29 ST_NumGeometries

ST NumGeometries — YA A NV AL 7Y a VOEEHERL T,

Synopsis

integer ST NumGeometries(geometry geom);
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Lt

VAARNYVDOEEBRLVET, YAANIBRIAARN) VLIV a v ELRFYLVFROGEIZ. IAA M) O EER

U, B—DIYFANM)DGEIR L1 2RU, TNUADEGEIF NULL 2R U £9,
Enhanced: 2.0.0 Z &Y —7 = ZAxft, =fMAxfin, TIN SIS AINE L 72,

Changed: 2.0.0 BiOMTIE, IYAAMIRIVL IV aV/RIIVFRTRNEEICIE NULL 238U £ U7, 2.0.0

BLETl%, POLYGON, LINESTRING, POINT &\ o /2B —I A4 A MV IZOWTIE 1 2L T,
ZDAY Y Rk SQL/MM {EEkD T, SQL-MM 3: 9.1.4
ZOBEBUIE 3 RIS L. Z EZHIFRL 8 A,
ZOEBIEZHAKY —T7 = AR L TWET,
ZOBBUF=ATE & AHHI =M (TIN) ISHIE L T E 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

ESPEAIE

ST GeometryN, ST Multi

7.4.30 ST _NuminteriorRings

ST NumlInteriorRings — RV TV DHNE (%) DEEEL £7,

Synopsis

integer ST_NumlInteriorRings(geometry a polygon);
SER

R ITVIAARNYDONERDOEZIRL T, IAARNIRY TV TRVEEIZIE, NULL 2L 9,

ZDAYw R SQL/MM {LEkDFERTY, SQL-MM 3: 8.2.5

Changed: 2.0.0 - BAEDfRTi&. MULTIPOLYGON #% ¥ U THA)D POLYGON OWEDH % iK$ Z LN 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;

ESPEAE:

ST NumlnteriorRing, ST InteriorRingN

7.4.31 ST _NuminteriorRing

ST NumlnteriorRing — AV TV DOHNER (%) O %KL £9, ST NumlnteriorRings D4 T9,

Synopsis

integer ST_NumlInteriorRing(geometry a polygon);

ESPEACE:

ST NumlInteriorRings, ST InteriorRingN

7.4.32 ST NumPatches

ST NumPatches — ZHAEY —7 T ADT7 =1 AM%ERL £T, ZHAKTRNYA AN DEEIZIE NULL %
KUET,

Synopsis

integer ST_NumPatches(geometry gl);

Bl

LAY —T 2 AD T A ABEERL FTLERTRNI A A M) DBEIZIENULL 238 U £9.ST NumGeometries
D% T, MM OAFIHHITIRT 2 720D D TY, MM K% & UARWE AL ST NumGeometries D /i
MWHNTT,

Availability: 2.0.0

ZOBBIE 3 oicHIE U, ZIEZHIFRL FEA,

Z DAY RIZOGC Simple Features Implementation Specification for SQL 1.1DEETT,
ZDAY Y RliE SQL/MM {LkkD 5T, SQL-MM ISO/IEC 13249-3: 8.5
ZOBBUIZHAEY —7 = 2T 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) «
)

ESPEAIE

ST GeomFromEWKT, ST NumGeometries

7.4.33 ST _NumPoints

ST NumPoints — 71 VANV VT E/ZIFHERA N ) Y T DORAL v MEELET,

Synopsis

integer ST_NumPoints(geometry gl);

snEA
ST LineString % 72/% ST CircularString OHR 1 ¥ MEZIKRL £9, 1.4 K VHETHXMEREDIZT A VA N) VT
WZOAFIELUTWELZ, 1.4 ETIETA VA RN) V72T TRLTESE %KY ST NPoints DA% TY, £H
ITEEDI I AN XA T THEHET S ST NPoints 25 Z 2 %#F X TFI W,

Z DAY RIZOGC Simple Features Implementation Specification for SQL 1.1DE%ETT,

ZDAYw N SQL/MM LD FELETY, SQL-MM 3: 7.2.4

7l
SELECT ST NumPoints (ST GeomFromText('LINESTRING(77.29 29.07,77.42 29.26,77.27 29.31,77.29 +
29.07)'));
--result
4
BE B R
ST NPoints

7.4.34 ST PatchN

ST PatchN — Z AT —7 T AD N FHOIYAA MY (71 R) 2L T,
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Synopsis

geometry ST _PatchN(geometry geomA, integer n);

Bt

V7 A MY A POLYHEDRALSURFACE #»* POLYHEDRALSURFACEM OD#4&121. 1 A TN HHODOY
FARY (A R) Z2RUET, ThUSNDOEEIZIE NULL 280 9, ZHEY -7 22582 Ld
ST GeometryN & [HUE A Y £9, ST GeometryN DA N T,

Not¥ Note
LYo 2E1BEY T,

N;‘f"! Note
VAXAN)DLTOEREMET 5ICIEST DUumpAREHERMNTT,

Availability: 2.0.0
ZDAYw R SQL/MM {ERkDFELETY, SQL-MM ISO/IEC 13249-3: 8.5
ZOBBIE 3 RTICHIE L, ZEEZHIFRL FHEA,
ZOBBUIZHEEY — 7 = 2T LTV 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 0, 601, 011, 010, 000)),
(006,010,110, 100,000)), ((OOO, 100,101,001, 0009)),
(110,111, 101,100, 110)),

(10,011, 111,110,010)), ((6O61,106061, 111,011, 001)))"))) <«
As foo(geom);

geomewkt
R =R

POLYGON((0 0 0,06 1 0,1 106,10 0,00 0))
ESPCAE:
ST ASsEWKT, ST GeomFromEWKT, ST Dump, ST GeometryN, ST NumGeometries

7.4.35 ST PointN

ST PointN — YA A NV DRHIDTA VA RN) VY T EIGHRANY V7D N BHOKRA V MEELUET,
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Synopsis

geometry ST PointN(geometry a linestring, integer n);

B

FAVAN) VT EEFHFRANY) VIO N BHORZRL T, BHET A VAN VT Of&EM S5 AIZ
WMOTHRAET, -1 IFHGEBLET, IYAANVICTA VAN Y IRMNGEICIE, NULL 238U £7,

Note!

Note
OGC X# D7 0.8.0 RS54 Ty IR % 1L IKRFYICLTWEY, ThELYFIDRTIE O IXLEY
ICR>TWET, BAMVTY IR (BEA Ty I R) 1L 0GC EHTIEHY FHA,

Note!

Note
RVFZAVARNYI VY ITRADZAVAN) Y TDNEBEBORA Y M5B 5ICIE, ST Dump 2L F
£

Z MDAV RIZOGC Simple Features Implementation Specification for SQL 1.1DE%ETT,

ZDAY Y RiE SQL/MM {EEkDZEETY, SQL-MM 3: 7.2.5, 7.3.5

ZOBBU 3 Rl L, ZEEHIBRL £ A,

ZDOAY Y RIFHFRA Y ¥V 7 EHFRICHIE L THET,

Note!

Note

Changed: 2.0.0 &—J A A M) D MULTILINESTRING TEMEL A< RY E Lk, B—DS1 VAN
VI H 573 MULTILINESTRING ICDWTIEFEICEEIWVWTWT, RHFDKRA Y b ERLTWE L,
2.0.0 Tl&Md MULTILINESTRING &RE#RIC NULL Z23iR9 £ DI Y £ L7,

Changed: 2.3.0: BHA VT v I RADEMICRY ELE (-1 IFRIHEBLET)

il

-- Extract all POINTs from a LINESTRING
SELECT ST AsText(
ST PointN(

))

columnl,
generate series(1l, ST NPoints(columnl))

FROM ( VALUES ('LINESTRING(G O, 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)

ESPEAIE

ST NPoints

7.4.36 ST_Points

ST Points — YA RX M) DR TOREEREZELVYIVF RSV 2R ET,

Synopsis

geometry ST Points( geometry geom );

Ll

VAARN) DLTOREMEELIYNFHRA VY FEBRLUET, VY IIAAN) DRREKEEBUERRA Y ME
REINET (EEFSA Y DOHIBRPBEZR 5ST RemoveRepeatedPoints % IESN L HIBR U 2 fER— N B SN E ),

B AN O % DEFEDARA > MY 28R % ifF 9 % 1213ST DumpPointsz i &9,
M filie Z EPFES DG E IR I N E T,

0 02y R N ) Y e R LT £ T
) - oBRUE 3 YOLITHIE L. Z IR IR L 24 A,
Availability: 2.3.0

I

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))

ESPEACE:

ST RemoveRepeatedPoints, ST DumpPoints
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7.4.37 ST_StartPoint

ST StartPoint — 71 Y AN VI DIESZELUET,

Synopsis

geometry ST_StartPoint(geometry geomA);

Ll

LINESTRING & 7zi& CIRCULARLINESTRING V7 A KU D, Eﬂﬂ@ﬂ‘f’f Y h% POINT TRUZEYd, AJJ/ST A
—4& 7% LINESTRING T#% CIRCULARLINESTRING T#HZAWEHEIZIE, NULL 2R U 9.,

ZDAY v RiE SQL/MM #DFEETT, SQL-MM 3: 7.1.3
ZOBEIL 3 oTizHn U, ZEZHIBRL A,
ZDOAY Y RIFHfEA M) v e i Iin U TV E T,

Note
Enhanced: 3.2.0 2 TDVAAMN)DRA VY M ERT LD ICRYELE, UGIONN—2 3V TIEZM1 Y
= 2NV ITUATIE NULL 2R LTWE L,

N"'ld Changed: 2.0.0 —>® MULTILINESTRING TEMEL A< A2V F L7, PostGIS OHW/AA—2 3 VTl
ZOBEHIE. —DDSAVANY VTS S MULTILINESTRING ICDWTIEEZFICEFHVNTWT, 1A
WARA Y MEERLTWE Lz, 2.0.0 TlEfhd MULTILINESTRING ERERRIC NULL ZiR9 £ HICkY =*
Lz BVWEEIRXELINTUVAWERETLEZA, T—4 % LINESTRING & LTHHLTWSE R
Nzda1—H—E, 2.0.0 TNULL ?REINB A2 RBRTI2HhEMNEHA,

1

T4 VAN VT DR A Y b

SELECT ST AsText (ST StartPoint('LINESTRING(O 1, @ 2)'::geometry));
st _astext

POINT(O 1)

SAYVARN)VITTHEVNEDDIEERA > & NULL

SELECT ST StartPoint('POINT(O 1)'::geometry) IS NULL AS is null;
is null

ST VAN VT OB RAL VN

SELECT ST _ASEWKT (ST _StartPoint('LINESTRING(O 1 1, 0 2 2)'::geometry));
st_asewkt

POINT(O 1 1)

CIRCULARSTRING D#adiHR A > h
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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)

ESPEAE:H

ST EndPoint, ST PointN

7.4.38 ST _Summary

ST Summary — VA A MV IZDOWTOENXEZRL T,

Synopsis

text ST_Summary(geometry g);
text ST_Summary(geography g);

Bt

IFARNVIZOWTOEHNCEZRL T,
IHARNVBEDBOMIFIMNTRINGE T T TIIIIROZBREH Y £7,

M: M iZ8H ET
Z:ZiERHLET

B: N\U VT VIR I ARFELET
G: HpERERLR (VA5 74) TY
S: ZHHIZHARZRL £

ZDAYw R A M) v 7 e iz s L T E T,
ZOBBIILHEY — 7 = AL TV,

Z OBBIE =M & AR =M (TIN) (S U TV ET,
Availability: 1.2.2
Enhanced: 2.0.0 TYAZZ 7 4 {IeAEMINE L /2,
Enhanced: 2.1.0 SR ZFONERT S 77 7NEMINE L /2,
Enhanced: 2.2.0 TIN & #HifROMIGAGEM I N E U 7,
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15l
=# 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)

BEEER

PostGIS DropBBox, PostGIS AddBBox, ST Force3DM, ST Force3DZ, ST Force2D, geography
ST IsValid, ST IsValid, ST IsValidReason, ST IsValidDetail

7.4.39 ST X

ST X — KA Y b X fli%BL 7,

Synopsis

float ST_X(geometry a point);

Bl

AV MO X FEEMEZRL, ARTHRNES NULL 238U £9, ANEFRA Y MNTRTNERYD FX A,

N;)‘f"! Note
SEAARNYD X EORIMEE BAEESZIIEST XMin&ST XMaxEEWET,

ZDAYw R SQL/MM {LkDFELETY, SQL-MM 3: 6.1.3

Z OB 3 kot U, Z HZHIBRL ZX A
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1

SELECT ST_X(ST_GeomFromEWKT('POINT(1 2 3 4)'));
st x

(1 row)

SELECT ST Y(ST Centroid(ST GeomFromEWKT('LINESTRING(1 2 3 4, 1 111)"')));
st y

ESPCACE:

ST Centroid, ST GeomFromEWKT, ST M, ST XMax, ST XMin, ST Y, ST Z

7.4.40 STY

STY— KAV DY l%EELET,

Synopsis
float ST _Y(geometry a point);

Bt

RSV RO Y EEREEE L. AMTANAD NULL 2B U E9, ANRAEAS Y R TATIER D £8 A,

Not Note
A AN DEDRMEE BAEEESBITIEST YMinEST YMax&HEWE T,

ﬂ ZMDAY v RIZOGC Simple Features Implementation Specification for SQL 1.1DEXETT,
£ 204V Kk SQLIMM {EROFETT, SQL-MM 3: 6.1.4

D - oML 3 YOLIT IS L. Z iR IR L 24 A,

1

SELECT ST_Y(ST_GeomFromEWKT('POINT(1 2 3 4)'));
sty

(1 row)

SELECT ST Y(ST Centroid (ST GeomFromEWKT('LINESTRING(1 2 3 4, 111 1)')));
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ESPEAIE

ST Centroid, ST GeomFromEWKT, ST M, ST X, ST YMax, ST YMin, ST Z

7.4.41 ST Z

STZ— KA1V D ZHxELET,

Synopsis
float ST _Z(geometry a point);
EER

FA VRO Z FEREERE L, HHTAVAD NULL 238U £9, ANEHES Y N TATNEAY £ A,

Not Note
CAANID Z EDR/IMEERKEAEFZZITIEST ZMin&EST ZMax&fEWE 7,

£ -0 2 vy KiE SQL/MM [EROEH- T,

0 - omsuz 3 POLISHIG L. Z A BIRL £ A,

1

SELECT ST Z(ST_GeomFromEWKT ('POINT(1 2 3 4)'));
st z

ESPEAIE

ST GeomFromEWKT, ST M, ST X, ST Y, ST ZMax, ST ZMin

7.4.42 ST Zmflag

ST Zmflag — YA A N D ZM FEERCE RIS E2EL T,
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Synopsis

smallint ST_Zmflag(geometry geomA);

Bt

IAADVDZIM BRI E RS ERL &Y,
fifix 0=XY, 1=XYM, 2=XYZ, 3=XYZM & &} £,

ZOBEBUE 3 oG U, ZEEHIBRL EE A,
ZDOAY Y RIFHFRA Y V7 EHFRICHIE L TOET,

1

SELECT ST Zmflag(ST GeomFromEWKT('LINESTRING(1 2, 3 4)'));
st zmflag

SELECT ST Zmflag(ST GeomFromEWKT('LINESTRINGM(1 2 3, 3 4 3)'));
st zmflag

1

SELECT ST Zmflag(ST GeomFromEWKT('CIRCULARSTRING(1 2 3, 3 4 3, 56 3)'));
st _zmflag

2
SELECT ST Zmflag(ST GeomFromEWKT('POINT(1 2 3 4)'));
st zmflag
3
ESpeAoE:A

ST CoordDim, ST NDims, ST Dimension

7.5 JVAXAN)IT4H
7.5.1 ST_AddPoint

ST AddPoint — 74 Y ARV Y ZIZHRA Y M &EMU X7,

Synopsis

geometry ST _AddPoint(geometry linestring, geometry point);
geometry ST_AddPoint(geometry linestring, geometry point, integer position = -1);
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5EA

LINESTRING @ position OfiiE (0 1ZU X D) ORTIZHEA >V F2EMUET, position /3T A —ANREIKI N
5 5-1 OFEIZIE, LINESTRING OKREIZEMINET,

Availability: 1.1.0

Z OB 3 RGITIG L, ZEEHIBRL EE A,

1

B3IRTLTA YDREANDRA Y HDIENN
SELECT ST_ASEWKT(ST_AddPoint('LINESTRING(® © 1, 1 1 1)', ST MakePoint(1, 2, 3)));

st _asewkt

LINESTRING(0 0 1,1 1 1,1 2 3)
T—=7IVADETDT A VIZOWT, U TWARWT A VIZE T2 REBISEINTS LT, ILTWS Ik %
RAEL £97

UPDATE sometable

SET geom = ST AddPoint(geom, ST StartPoint(geom))
FROM sometable

WHERE ST IsClosed(geom) = false;

ESPEAE:

ST RemovePoint, ST SetPoint

7.5.2 ST _CollectionExtract

ST CollectionExtract — YA A MV ALY arvzhb2de, MEINLEA TOBRRLZTINLREINVT VA
ARV ZEERLUET,

Synopsis

geometry ST_CollectionExtract(geometry collection);

geometry ST _CollectionExtract(geometry collection, integer type);

35198

VAAR AL IV a Vv etsET oL, BROAL THFE - INEIVFUAA N ERUET,

type DHEINTVARWEGEIZIE, BRKGTCDOIAA M) ZF2EQINTFIAA RN ZRUET, Z07-D, K
DIVETA VBRI, T4 VRS Y MIEEINET,

type WEEINTWVBHEITIE, HMEINZEA TEFEELINFIAA NI ERLET, BEINLL1T
DEBEVENGEIZIE. EMPTY YAA MY EZBRLET, KAV b FA42 RYIVEFIIHIRLTOEY, &
A TOHFFIFIRDEY) TY,

e 1 == POINT
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INESTRING
OLYGON

2 L
e 3==P
FEXNFIFADMYDAINHUTE, IAR DI DLA TUIRE L8 A THEHL T BB A ICIILE T 3R
LET, ARLARVWEEIZIE, BELAZZA 7D EMPTY U4 A MY &KL 9, ST Multi”/> 2> T~ IV F
RYFANVIIEBT 2 BENH L2 5ST MultizfivEd,

Warning

0 RIVFRYIVOBRIIZEMF v I E2TVWEEA, RYITVERIBEELA -y TLTWSIE
BITE, BRIAARNVEFREERYFET (L& AIE. ZOBEBEST SplitOFBERICERT 2 EHELFE
T)e TOIRRICPE> TWBMMEST IsValid THEFRTE. ST_MakeValidTBETEXT,

Availability: 1.5.0

s Note

Nt 153 SURDZDEBIEETLFUALNYDAAICH LT, EESA TICERATEETIRL
F U7, 1.53 TIEIA TICABLAWE—U4 £ hJAAICH LT NULL 2583 &£ S 1oy & L7,
200 T. 8HLABWSAXRNYIINH LT, IEEEYA TD EMPTY VA X M) &ERT LD ICHRYF LT,

1

BRIRITCE 785 21 T DR

SELECT ST AsText (ST CollectionExtract(
'GEOMETRYCOLLECTION( POINT(O ©), LINESTRING(1 1, 2 2) )'));
st astext

MULTILINESTRING((1 1, 2 2))

AV b O (type 1 == POINT):

SELECT ST AsText (ST CollectionExtract(
' GEOMETRYCOLLECTION(GEOMETRYCOLLECTION(POINT(® 0)))"',
1));
st _astext

MULTIPOINT((O 0))

71 O (type 2 == LINESTRING):

SELECT ST _AsText (ST CollectionExtract(
'GEOMETRYCOLLECTION(GEOMETRYCOLLECTION(LINESTRING(O® O, 1 1)),LINESTRING(2 2, 3 3)) «

2));
st astext

MULTILINESTRING((® 0, 1 1), (2 2, 3 3))

ESPEAIE

ST CollectionHomogenize, ST Multi, ST IsValid, ST MakeValid
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7.5.3 ST _CollectionHomogenize

ST CollectionHomogenize — Y4 A M) a7 aviabz2e, REBMAEIEZEL T,

Synopsis

geometry ST _CollectionHomogenize(geometry collection);

B

VAANYAVIVavebGAS L, TREOHEHMA] RBZRUET,

s AFEQEZN ORIV 7Y aVPHEYBINVTRIAA M) EUTRINET,

e XA TREDAV I aVET Ty Nai—0 GEOMETRYCOLLECTION (Z&# XN T,

e H—DI YN FIAANVEENSRD AL VY a VIFTOEBENMRINET,
o EXINFIAARNVIFEFEINTITRY £, YIVFIA AN ANDOEBRMP BRI ST Multiz HnE T,

Warning
COBBIRERIAAN) DREMEZRIESNT, BECA—NZy TT2EHR) TV SRBFER
MULTIPOLYGON D4R INE T, ZDWRRICHE> TLWBAIEST IsValidTHEERTE. ST MakeValidT
BETEET,

Availability: 2.0.0

4l

B—BFEREDIAL 7Y arvnbIETIVF VLA RN ANDEH
SELECT ST AsText (ST _CollectionHomogenize('GEOMETRYCOLLECTION(POINT(O 0))"'));

st astext

POINT(0 0O)

FANTHR—EHZDIAL IV arvNbIETINF I AN ADLEH:
SELECT ST AsText (ST CollectionHomogenize('GEOMETRYCOLLECTION(MULTIPOINT((0 0)))'));

st _astext

POINT(O 0)

ALY avnbIIVFRYA AN ANDEH:

SELECT ST _AsText (ST _CollectionHomogenize('GEOMETRYCOLLECTION(POINT(®@ @),POINT(1 1))"'));
st astext

MULTIPOINT((O 0),(1 1))

IANUEZRA TRBEOIL I avyNnb 7w NEYAARN) ALY ay O,
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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))

R)VITvoaLrzyaryhrsb (RER) IIVFRY TV 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)))

ESPEAIE

ST CollectionExtract, ST Multi, ST IsValid, ST MakeValid

7.5.4 ST CurveToline

ST CurveToLine — Hifz &L I A A M) ZHRI A A M VITEHL £7,

Synopsis

geometry ST _CurveToLine(geometry curveGeom, float tolerance, integer tolerance type, integer
flags);

s

CIRCULARSTRING # LINESTRING (Z, CURVEPOLYGON % POLYGON (Z, MULTISURFACE % MUL-
TIPOLYGON (2, ZhZhZE# L £9, CIRCULARSTRING YA A MY & A FITHIE LU THARNT /N AAND
HOJZHER U 9,

BZ5NIAAN) BRI A A NDIZEBL T, TNETNOEY A A MY £7/213301%, “tolerance & 7
TravEMHLUCRELMIZEBLUET (T 7ANVPTIR 40D 1 HILIZ32ATATYaryiaLTY),

‘tolerance type’ 51#{I1Z & > T “tolerance BRI EINE T,

e 0 (F74J)K): tolerance F 4 D 1 HOHALETT,
* 1: tolerance [ ZHIFEN S T 1 V EFTOHRKAETT, BAUIIATIA A N) DHEATT,
o 2: tolerance IFEWM I NZ ERENBRTHED T VT VHEADRAETT,

‘flags’ 518UXEY N7 4 — IV RTY, T7AINKITIX 0TI, IROEY MU ET,

o 1. W& 2D (JFAST) Hu,

o 2: MR, NRRHEAOZERTIMEICAE GUE) BA 2T 3, X#T7 7 75 OFF OFRHIADOREE H Y
FHA,
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Availability: 1.3.0

Enhanced: 2.4.0 mKEREEA IC & 2 FFA#IP & A X DFFAERIAITNIE U, NFFHIISHBL £ U,

Enhanced: 3.0.0 #BAL U 7290 2 & OB/ EE FHE LU E Uz, MARBYNBAEZF SO TT,

Z®MDAY v RIZOGC Simple Features Implementation Specification for SQL 1.1D%E%ETT,

ZDAYw R SQL/MM {LkkDFERETY, SQL-MM 3: 7.1.7
Z OB 3 IRt U, Z HZHIBRL ZX A
ZDOAY Y RIFHFRA MY ¥V 7 LIS L TOET,

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,

o

P

A

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,

P

<o

P

A
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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)




PostGIS 3.4.0beta2 ¥ =27 )V 153 /899

ESPEAE:H

ST LineToCurve

7.5.5 ST Scroll

ST Scroll — U 7z LINESTRING DOtaRiz 2T 5,

Synopsis

geometry ST_Scroll(geometry linestring, geometry point);

Bl

FAU 7z LINESTRING ODOR#a/#4 7 % point THE UZTHAIZZHU £7,
Availability: 3.2.0

ZOBEBIE 3otz L, ZEEHIBRL A,
ZOBEBIE M EIZHIGU £,

1

PAL/Z1 D 3 BEHDHEMZHARIZT S

SELECT ST _ASEWKT (ST Scroll('SRID=4326;LINESTRING(0 6 0 1, 106 6 2 0, 554 2,000 1)', ' «+
POINT(5 5 4 2)'));

st _asewkt

SRID=4326;LINESTRING(5 5 4 2,0 0 0 1,10 6 2 0,5 5 4 2)

ESPEAIE

ST Normalize

7.5.6 ST _FlipCoordinates

ST FlipCoordinates — X fi& Y fi& ANFER VA A M) Z2RU 7,

Synopsis

geometry ST _FlipCoordinates(geometry geom);
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Lt

EZ5NEYAANID XL YHlZANBZZEDZ2EL 3, MERE (VX) CEHRIND BEHEZ ROV
FA N ZEBIETDDITMHNET,

Availability: 2.0.0

) 20 Avy KA ) Y7L RIS LT O£
O - omus 3 vt HIS L. Z EANIRL £ A,

O - omus M HE LT

O C oL EEY —7 = TS LT £

0 = o= AT v AR = A (TIN) (2606 LTV £ 5,

1

SELECT ST ASEWKT (ST FlipCoordinates(GeomFromEWKT ('POINT(1 2)')));
st _asewkt

POINT(2 1)

ESPEAE:

ST SwapOrdinates

7.5.7 ST _Force2D

ST Force2D — ¥V A MY %& 2 IRGtE— RIZHREHIL 7,

Synopsis

geometry ST _Force2D(geometry geomA);

Ll

VAANY & 2 U0CE— R ICHGEIIE E9, RTOHIRIEL XY BEMEOAZFEFO I LI28Y) £9, OGC #
o)1 (OGCI1F 2 Rt VA A MY DAKEL THWET) ITEHIT 220 fEbhET,

Enhanced: 2.0.0 ZHAY — 7 = ARG EAINE L 72,
Changed: 2.1.0 2.0.x D% ST Force 2D L FEIENTWE L 7z,

0 =0y RIRHEA N ) Y 2 2 T TS LT
D - omsE ST — 7« 2R L T £
D - omsuE 3 OLICHIS L. Z IR IR L 24 A,
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71
SELECT ST _ASEWKT (ST Force2D(ST_GeomFromEWKT('CIRCULARSTRING(1 1 2, 23 2, 452,67 2,56 «+
2)')));
st _asewkt

CIRCULARSTRING(1 1,2 3,4 5,6 7,5 6)

SELECT ST ASEWKT(ST Force2D('POLYGON((0 0 2,0 52,50 2,00 2),(112,312,132,112)) «<

st _asewkt

POLYGON((® 0,0 5,5 0,0 0),(1 1,3 1,1 3,1 1))

ESPCAE:

ST Force3D

7.5.8 ST Force3D

ST Force3D — YA A MY % XYZ £— NIZHHI U 9, Z4ld ST Force3DZ DjI#4TT,

Synopsis

geometry ST _Force3D(geometry geomA, float Zvalue = 0.0);

5 EA

VA AN % XYZ E— RIZHHIL £, Zhik ST Force 3DZ DHIHTT, IAANIBNZEEZFF>THAEN
BEE Zvalue ® Z fdzBINL £9,

Enhanced: 2.0.0 Z Y —7 = AW IGAEAINE U7,

Changed: 2.1.0 2.0.x Of#]i& ST Force 3D &IEENTWE L 7=,

Changed: 3.1.0. 0 THAW ZEZfEETEI D LDIHRY £ U,

ZOBBIFZHAEY — 7 2 ZITHIR LTV ET,
ZDOAY Y BIFHERA Y V7 L HIFISHIE L T E T,
ZOBEBUE 3 RolIIG L, ZEEHIBRL £ A,

1

--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))

ESPEAE

ST AsEWKT, ST Force2D, ST Force3DM, ST Force3DZ

7.5.9 ST Force3DZ

ST Force3DZ — Y7 A MV % XYZ E— RIZ#&H LU £,

Synopsis

geometry ST _Force3DZ(geometry geomA, float Zvalue = 0.0);

sER

VAN % XYZ E— RIZEHILU £9, Zhik ST Force 3DZ DHIZATYT, IYAANINZfEEFF>THARN
BE1E Zvalue D Z EEEINL £7,

Enhanced: 2.0.0 ZHE{AY —7 = A IGHAEAINE U7,

Changed: 2.1.0 2.0.x Offl& ST Force 3DZ LIFIENTWE L 7=,

Changed: 3.1.0. 0 THW ZEZHETE D LD IZARD UL,

ZOBEBIILEAY — 7 = AL TWET,
ZOBEIE 3Tzt U, ZEEHIBRL EE A,
DAY RFHiEA MY v 7 e gzl s L TV ET,

ol

--Nothing happens to an already 3D geometry
SELECT ST _ASEWKT (ST Force3DZ(ST_GeomFromEWKT('CIRCULARSTRING(1 12, 23 2, 452,67 2,5 <+
62)')));

st _asewkt

CIRCULARSTRING(1 1 2,2 3 2,45 2,6 7 2,56 2)

SELECT ST ASEWKT(ST Force3DZ('POLYGON((® 0,0 5,5 0,0 0),(1 1,3 1,1 3,1 1))"'));

st _asewkt

POLYGON((0 © 6,06 50,50 0,0 00),(1106,310,130,110))
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ESPEAE:H

ST ASEWKT, ST Force2D, ST Force3DM, ST Force3D

7.5.10 ST Force3DM

ST Force3DM — VA A M) % XYM E— RIZHEHIL £7,

Synopsis

geometry ST _Force3DM(geometry geomA, float Mvalue = 0.0);

Bt

IAARN) % XYM E—RIZEBHEIUET, YAA NIV M EZF>TOAREWVEESIX Mvalue D M fEZEBINL £
9, ZHEFF->TWAGEIX Z BEIZBREINET,

Changed: 2.1.0 2.0.x ®f#]i& ST Force 3DM Y IFIEZNTWE L 7=,
Changed: 3.1.0. 0 TRV MEZfEETE L LDIZHRD F L/,

ZDOAY Y RIFHERA Y V7L HIFISHIE L T E T,

ol

--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 06,0 50,50 0,0 00),(1106,31606,130,110))

ESPEAIE

ST AsEWKT, ST Force2D, ST Force3DM, ST Force3D, ST GeomFromEWKT

7.5.11 ST _ForcedD

ST ForcedD — VA4 A~ % XYZM E— RIZH#HIL £,

Synopsis

geometry ST _Forced4D(geometry geomA, float Zvalue = 0.0, float Mvalue = 0.0);
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Lt

VAARY & XYZM E— RIZHEHILUE9, Z HP M ENENGEIE Zvalue ¥ Mvalue ZBIML £,
Changed: 2.1.0 2.0.x ®f#]i& ST Force 4D L IEENTWE LU /=,
Changed: 3.1.0. 0 TAW Z fEE MEZIBETI 2 LDI12AYD F L2,

ZOBEEIE 3 oTITHIb U, ZEEHIBRL A,
DAYy RiZHhig A MY v 7 e iz s L T E T,

1

--Nothing happens to an already 3D geometry
SELECT ST _ASEWKT(ST Force4D (ST GeomFromEWKT('CIRCULARSTRING(1 12, 23 2, 452,67 2,56 «+
2)')));
st asewkt

CIRCULARSTRING(1 12 0,2 3 20,4520,67 20,562 0)

SELECT ST ASEWKT(ST Force4D('MULTILINESTRINGM((® 6 1,06 52,50 3,0 0 4),(111,311,13 <+
1,111))"));

st asewkt

MULTILINESTRING((® 6 6 1,06 50 2,5003,0004),(1101,3101,13061,1101))

ESPEAE:H

ST ASEWKT, ST Force2D, ST Force3DM, ST Force3D

7.5.12 ST ForcePolygonCCW

ST ForcePolygonCCW — £ TS % KIFFHE D IZ, £ TONRZRFHE D IZ, ThEhidl LU E7,

Synopsis

geometry ST _ForcePolygonCCW ( geometry geom );

siEA

(YF) R) TN UT, ABRERKIFHE D2, NERZREHED IZHREIL 9, A TV TROIA X MV,
BHERINTITRINET,

Availability: 2.4.0
ZOBEBIE 3 RITITHIS L. ZEZHIFRL FE A,
ZOBEBUE M AEIZHIS L T,
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ESPEAE:H

ST ForcePolygonCW , ST IsPolygonCCW , ST IsPolygonCW

7.5.13 ST_ForceCollection

ST ForceCollection — YA A M)A IAARNY AL I Y a VITEBLU T,

Synopsis

geometry ST _ForceCollection(geometry geomA);

st e

VAANDZIAARN) ALY aIZEBLET, Zudk WKB £ % ¥l 32 DIZER T,
Enhanced: 2.0.0 ZHiAY—7 T A ENEAXINE L /-,

Availability: 1.2.2 1.3.4 &V fld, iz QI AA NI THEI 2 FYyYalLELAE, ZHK 1.3.4 B ETIE
FIIEINTWVWET,

Changed: 2.1.0 2.0.x ®f#l% ST Force Collection X IFENTWE U 7=,
ZOBBUIZHEY — 7 = 2T LTV E T,
ZOBEIE 3 onicis U, ZEZHIFRL FHEA,
ZDAY Y RIFHFRA M) V7 Lz in U T W E T,

1

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 11,0 1 0,0 0 0)),
((000,010,1106,100,000)),
((000,100,101,001,0600)),
((p10,111,101,100,110)),
((610,6011,111,110,010)),
((6061,101,111,011,0601)))"))
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st _asewkt

GEOMETRYCOLLECTION(

POLYGON((0 0 6,0 6 1,0 1 1,06 1 0,0 0 0)),

POLYGON((0 0 6,06 1 0,1 106,10 0,0 0 0)),

POLYGON((0 0 60,1 0 0,10 1,0 0 1,0 0 0)),

POLYGON((1 16,111,106 1,100,110)),

POLYGON((0 10,061 1,111,110,010)),

POLYGON((0 ©6 1,10 1,111,011,060 1))
)
ESPEN S

ST ASsEWKT, ST Force2D, ST Force3DM, ST Force3D, ST GeomFromEWKT

7.5.14 ST ForcePolygonCW

ST ForcePolygonCW — & TOAME % KFEHE ) IZ, 2 TONERZ KKGHE D 2, 2he il U E 9,

Synopsis

geometry ST _ForcePolygonCW ( geometry geom );

snEA
(WIVF) ARV T U T, AR EREHE D IZ, WERZ KIFEHRI D IZHRHEIL £9, AV TV TRWIY A A MUK,
BEEINTIORINET,
Availability: 2.4.0
ZOBEBIE 3 RoTITHIS L. Z EZHIFRL E A,

ZOBEBUE M AEIZHIS L T,

ESPEAE:

ST ForcePolygonCCW , ST IsPolygonCCW , ST IsPolygonCW

7.5.15 ST ForceSFS

ST ForceSFS — SFS 1.1 YA ANV ZAL TOAHES £S5 I A A NV ITHEFIL £,

Synopsis

geometry ST _ForceSFS(geometry geomA);
geometry ST ForceSFS(geometry geomA, text version);
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Lt

D Commizsmmy —7 = AHIELTOET,

D o = s 2 R = A58 (TIN) 1S L T £ 5
) Zoxyy KA ) Y2 e S LT £ T
O - omss 3 voticHIG L. Z BEMIRL £ A,

7.5.16 ST _ForceRHR

ST ForceRHR — RV IV DIHMD S % 458 ) 1258 U £ 97,

Synopsis

geometry ST ForceRHR(geometry g);

Bt

R TVOHKD 1 Right-Hand-Rule (/W ET, ZOB. AV IV OMHEIE, BROLAHNIZRY £9,
FriZ, ARERIZREET ] ) 2ok X 2v, WERIXRKR TR D IZREl I N E 3, ZOREIZST ForcePolygonCW D jill£4
T,

4 Note
N D RHR 02, O CHEDPNZBADESEFELT T, “hi@NT 2T L
ST ForcePolygonCW %{f5 Z & %##HEL X T,

Enhanced: 2.0.0 Z WAV — 7 = A el BAINEL /-,
O - omsiz 3 moECIS L. Z ENIRL A,
ﬂ ZOBEBIILEHEY —T7 2 AITHE L TWET,

1

SELECT ST ASEWKT(
ST _ForceRHR(
'"POLYGON((® 06 2, 502, 052,002),(112,132,312,112))'

st _asewkt

POLYGON((® 6 2,06 52,50 2,00 2),(112,312,132,112))
(1 row)

ESPEACE:

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 — #4254k, YA AN ZiifgZ 1 I8 HBLU £,

Synopsis

geometry ST _ForceCurve(geometry g);

B
ARERO YA AN ZHIFRRIUILT L T, 71 VIFEAIHHICEY ., YVF I VIESIVFHifzzy) . R

TR T80, IAUVFRYV I VEFINF =T AZB8DET, AATVAARN)DBERIZHEERRTDH
K5, ANERUMIARINET,

Availability: 2.2.0
ZOREBIE 3ot L, Z EZHIFRL £E A,
ZDAY Y RIGBHERA M) V7 HFRIZE U TN ET,

1

SELECT ST AsText(
ST ForceCurve(
'"POLYGON((0 06 2, 502, 0652, 002),(112,132,312,112))"'::geometry

st astext

CURVEPOLYGON Z ((0 06 2,502,052,002),(112,132,312,11 2))
(1 row)

ESpEAIE

ST LineToCurve

7.5.18 ST _LineToCurve

ST LineToCurve — Hiftx G YA A MY ZFI A A N VITEBU £7,

Synopsis

geometry ST _LineToCurve(geometry geomANoncircular);




PostGIS 3.4.0beta2 ¥ =27 )V 163 /899

Lt

LINESTRING/POLYGON #% CIRCULARSTRING & #ifgAR ) T2 &#U 9, Ffoihitz ilid 42 Dizu
LRRA Y S DBRLBY T,

;Hi Note
N AAZAVRAN) VTR TVH, HREZE> T Y ERRT 2DICEF+DRFEICIE. BRIEIADY
AAMIVERLBDERLET,

Availability: 1.3.0
ZOBBIE 3 RITITRHIS L, Z EZHIFRL A,
DAY RIFHFRA N VT L IR ICIEL T E T,

1

-- 2D Example

SELECT ST AsText (ST LineToCurve(foo.geom)) As curvedastext,ST AsText(foo.geom) As <«
non_curvedastext
FROM (SELECT ST Buffer('POINT(1 3)'::geometry, 3) As geom) As foo;

curvedatext non_curvedastext

CURVEPOLYGON (CIRCULARSTRING (4 3,3.12132034355964 0.878679656440359, | POLYGON((4 <«
3,3.94235584120969 2.41472903395162,3.77163859753386 1.85194970290473,
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,
| ©.999999999999991 5 «+
3,2.41421356237309 4.4142135623731 «
3,3 3 3)
(1 row)

ESPEAIE

ST CurveTolLine

7.5.19 ST Multi

ST Multi — Y NVFRIAA NI ZKLUET,

Synopsis

geometry ST Multi(geometry geom);

B

SVFRIAAMIZRUET, IAANIDBBRIIIIVFRESLETEETIRL 9,

1

SELECT ST AsText (ST Multi('POLYGON ((10 30, 30 30, 30 10, 10 10, 10 30))'));
st _astext

MULTIPOLYGON( ((16 30,30 30,30 10,10 10,10 30)))

ESPEAE:

ST AsText

7.5.20 ST_LineExtend

ST LineExtend — HE&DL & MDA % 75 U7zl Z I IER I N/ 514 V2L E T,

Synopsis

geometry ST _LineExtend(geometry line, float distance forward, float distance backward=0.0);
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Lt
BEDDERAOAEIEE UEHMETIERINAZ T4 V2R £, H? 0 ORFFERINEEA, FFADIE

BEZ IR INES, T VOERY) (LER) D" DDRZDIRA Y N TEREITDHAzEROET, EETIRA
MIERL £,

Availability: 3.4.0
ffl: 100,000 *— kJL, FhI 45 ETEEINDZ KRSV K

SELECT ST AsText(ST Project('POINT(G O)'::geography, 100000, radians(45.0)));

POINT(0.635231029125537 0.639472334729198)

ESPEAE:H

ST LocateAlong, ST Project

7.5.21 ST_Normalize

ST Normalize — ¥R LB RICER YA A N) ZRUET,

Synopsis

geometry ST Normalize(geometry geom);

&R

ERULEHEAINAZEROY A A NY ZRUET, KY IVORIIB T DEMADIERF, KV IVITEIF2EROIE
B, BEYVAANVICBIDEEDEENEETEIND ZENHY T,

FeAEDEE, RBREK (AU 2R e ERICEZMHER L DOIER) TOAEHLU £,

Availability: 2.3.0

51

SELECT ST AsText (ST Normalize(ST GeomFromText (
'GEOMETRYCOLLECTION (
POINT(2 3),
MULTILINESTRING((0 0, 1 1),(2 2, 3 3)),

POLYGON (
(6 10,0 0,10 0,10 10,0 10),
(4 2,2 2,2 4,4 4,4 2),
(6 8,8 8,8 6,6 6,6 8)

st astext

GEOMETRYCOLLECTION(POLYGON((® 60,0 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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ESPEAE:H

ST Equals,

7.5.22 ST _Project

ST Project — I HHEHEE AL CHBINAZR AV M ERU T,

Synopsis

geometry ST _Project(geometry gl, float distance, float azimuth);
geometry ST _Project(geometry g1, geometry g2, float distance);
geography ST_Project(geography g1, float distance, float azimuth);
geography ST_Project(geography gl, geography g2, float distance);

35158

AR DRI > TEA DN Rl L A TR IR, Y h2RUEYT, HHMEE SHOhEEDTT,

2 RA Y M, HAEBRMIZERT DO —2HDRA Y N6 ZDHDRA v MRS g% v, HHi
[EQPIN: I RAEIP S I AT

I A — MLV TER &Y, ARIIHIEL TV ET,

FAREZ Y7 v TCHEZET, B (G 0) 2 OWEEHE D IR 9, B SFEHREI D ITH A £7,
o Jbixffit o (0 &) T

o AN /2 (90 &) TT

o FEIEGAL m (180 ) TT

o PHIEANL 30/2 (270 &) TT

BOHAMEE 2m (360 &) 2 A DMHEICHIEL TWET,

Availability: 2.0.0

Enhanced: 2.4.0 O H#E & IFEHUL LA 2HATLEEDITHRD U

Enhanced: 3.4.0 ¥ A MV 5#& ., azimuth 2&MK U7~ 2 K1Y MeRXEFELET,

f5l: 100,000 *— kJL, AL 45 ETEEINZ RSV b

SELECT ST AsText(ST Project('POINT(O 0)'::geography, 100000, radians(45.0)));

POINT(0.635231029125537 0.639472334729198)
FE IR ¥R
ST Azimuth, ST Distance, PostgreSQL function radians()

7.5.23 ST_QuantizeCoordinates

ST QuantizeCoordinates — JERMED K FALEY h%& 012U ET,



http://www.postgresql.org/docs/current/interactive/functions-math.html
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Synopsis

geometry ST _QuantizeCoordinates ( geometry g, int prec x, int prec y, int prec z, int prec m );

Bt

ST QuantizeCoordinates I&, $85E U 72/NEGLA R OMEL T ORERMERTIIHEZR Y M (N) 2HRE L, K
DOEFHEY ML NLSNZE 01U ET, EROEEMEIZTCOMZ D T2, EMEIREINE T, ZhuTk,
VA A MY AT AMcompressible storage typeZ{#io T, T4 AZMHHEBIKIZEAI T 2N TEET, 2
DOREBIZE > T, /NG T OO R D IENAHEIZ AR Y £, HEINTORWIRITIE X IRTTORE % Ff
2HDE UET, AL NG EOHEOZIRE IR NET (Bl prec_x=-2 & 100 {0 FEFEE %
RIELET),

ST QuantizeCoordinates MAEKT D FEEIX, ZNOHDREEEZEL YA A NY X, YA A N)HND NS DM
RRALEN SN U TWET, FEREUT, IAANYRBIEET D MR VBRIE, ZOBBOMHICE > T
LI 2xdY FHA, ZOBBUL T4 AN OWNERZKEE X DEOKBTIERERY A A ) % AR
THUHMENDH YD T,

Availability: 2.5.0

RfiE R

PostGIS 139 T DR % (5 LB/ N e LTI L, 15 MO A ZHRICER T Z LN TEET,
7272U. PostGIS Ti&, AEMIZ 15 RO T -2 DEENT I E, Hle UTIE, NEGEAT 6 HiDRgRED
BUEREE Ui N D Tiger 7 — 425D £ (U, BELREMMIBIL. BEIX 9 M. MEIX 8 HITT),

AEMIEDY 15 DI, Z2HOHY 22 I HDORENRH Y £, FFEETFE/NSUGTEUL 52 OURINZE Y MMk
BEDORBERIZfE > T E T, GRIHE 9 M TIRMRECRIX 30 €y NEZFRBRTET, 22 €Y MIAMTIRHDY £XHA,
INLDMEZRIFEREDIZT D IENTE, FHRHIFANMEEZ OB FLERY 9, filRIF, 100.123456 £\ D
% 100.123456000000, 100.123456000001 & £ U 100.123456432199 10V E U TREINET, &
TIFEULSZYT, ZNHDANTIE ST AsText(geom, 6) IZAUAERZELET, ZhboDEy MEH S
WaHEIZEY T2 N TESDT, ST QuantizeCoordinates &y M85 22 ¥ MZ 0 2k Y
MU ET, BEVEBEHEO Y MITIE, #i5ER7AR 0 D70y 75, PostgreSQL 12 & > TRIRIIZEM X 4v72 /8
R—VEERLUET,

s Note
Nt S X KyDF 4 20 EDHA X IFA ST QuantizeCoordinates OBEBABEMICSFET, ¥
FXRNYDAEYFIAEBET ZST MemSizeld. Y4 X M ILEDIBT 4 27 LDHA ZICHHD
SPRALEEELET.

1

SELECT ST AsText (ST QuantizeCoordinates('POINT (100.123456 0)'::geometry, 4));
st astext

POINT(100.123455047607 0)

WITH test AS (SELECT 'POINT (123.456789123456 123.456789123456)'::geometry AS geom)
SELECT

digits,

encode(ST_QuantizeCoordinates(geom, digits), 'hex'),

ST AsText (ST QuantizeCoordinates(geom, digits))
FROM test, generate series(15, -15, -1) AS digits;
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13

12

11

10

-1
-2

-4
-5
-6
-7
-8
-9
-10
-11
-12
-13
-14
-15

ESPEAIE

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 — 71 YA MY VIR A v M EHIBRL £,

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);

Bt

FAVARNI VY ITIOERA VY N EHIRUES, A VTV 7 AL 0BEVTY, FALZY V7 R2VWAZTA VA NY
VILEZDDITENET,

Enhanced: 3.2.0
Availability: 1.1.0

ZOREBUE 3 RoIIIE L, ZEEHIBRL EE A,

!

BI040 (VYD) OMEERIRT2 L4 VRL RS 2 EMRGEIN TV E 9 .,geom » LINESTRING
ThdLRETHLET,

UPDATE sometable
SET geom = ST RemovePoint(geom, ST NPoints(geom) - 1)
FROM sometable
WHERE ST IsClosed(geom);

ESPeACE:H

ST AddPoint, ST NPoints, ST NumPoints

7.5.25 ST _RemoveRepeatedPoints

ST RemoveRepeatedPoints — KA >V FEZRWZTVAA MY ZKU T,

Synopsis

geometry ST RemoveRepeatedPoints(geometry geom, float8 tolerance);

Ll

HERA YV MEROAEZYARA N 2BU 9, ZOBKIE (MULTI)LINESTRING. (MULTI)POLYGON, MUL-
TIPOINT OAZMILL £, RTOFEEOIAAN) 25225 2N TEF9, GEOMETRYCOLLECTION
DOERIIME NI I N E 9, LINESTRING D U RFF I N E T,

tolerance #¥8E UG EI1ZIE, MODTEA L OFEEI T AEHMANICH D TEMITEEL TV LARINET,
Enhanced: 3.2.0
Availability: 2.2.0

ZOBEBEZHEY — 7 = ZIZHIG L T ET,
ZOBEBUE 3 RoIIIE U, ZEEHIBRL EE 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: AARN) IV Y a VOBERIFMEHNLIEINET,

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))

Bil: FFAEHNICH D8R UBA YV NOHIBR,
SELECT ST _AsText( ST RemoveRepeatedPoints( 'LINESTRING (6 6, © 0, 11, 55, 11, 22)", 2)) +

LINESTRING(O® 0,5 5,2 2)

ESPEAE:H

ST Simplify

7.5.26 ST Reverse

ST Reverse — [HMDIEFZHIZ LAY AANY ZBUET,

Synopsis

geometry ST _Reverse(geometry gl);

Bl

EOIVAARN) TEMATEETT, HADETZEIZUET,
Enhanced: 2.4.0 Hif b EAINE L 72,

Z OB 3 otz L, ZEEHIBRL A,
ZOBEBIILHEY — 7 = AL TV,

1

SELECT ST AsText(geom) as line, ST AsText(ST Reverse(geom)) As reverseline
FROM
(SELECT ST MakeLine(ST Point(1,2),
ST Point(1,10)) As geom) as foo;
--result
line | reverseline
_____________________ e
LINESTRING(1 2,1 10) | LINESTRING(1 10,1 2)
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7.5.27 ST_Segmentize

ST Segmentize — 52/~ RI 2 BADIMND B VEIEFHUAZIAA N IIX TS 702K L ET,

Synopsis

geometry ST _Segmentize(geometry geom, float max segment length);
geography ST_Segmentize(geography geog, float max segment length);

Lt

max_segment length 2R 2 EIXDMD 2 BVEIEFLUAZIAA NI IVAT I 74 %BLET, EX
X2 M THAINE T, MAEHEICFEOMDSITHEINET,

o UAARVIZDONTIE, mRAEDHEMIIEMBIADHEATT,

o IXATITTAIIOVTIE, RAKEDHBAIZA—MVTY, FHEIERETIHEL £9, BMINDELL OO
Uit sl [E] CRE & D BRI D KFHNZIN S K5 ITELE N E T,

Note! Note
COEBIIRWMEDAECTBREITITYT, ZEARLIVEWVRDERS TS ZEIFLEEA,

Warning

0 RWMED A SO ANTIE, LB max_segment length 23T T2 &, FERBICZ K DIERHIBN
INZAEELHY T, Ihid, BIHPFRARTEHARCIESEE L TR> THEEIWALHZEIC, ARE
FTICHET DRREEIHY £,

Availability: 1.2.2

Enhanced: 3.0.0 VA A MY DODENZHNT, FER, AUEIIZOELTVWET
Enhanced: 2.3.0 VA7 5 71 OHENZE VT, BfER, AUEIICHELTWET
Enhanced: 2.1.0 VA7 7 4 A EAINE L 72,

Changed: 2.1.0 VA2V F 7 ¢ G DEADFER, ST Segmentize(’LINESTRING(1 2, 3 4)', 0.5) &9
28, DOFVEBTI—PHELET, AWTRIAANINIAT T T4 D 2HRIBETIHENHY £7,
ST GeomFromText. ST GeogFromText, i /zWHRIADF ¥ A~ (fil: ST Segmentize(’LINESTRING(1
2, 3 4)"::geometry, 0.5) ) Z{7VET

1

ZA Y DE, ROBRDIZEFIZAE I, MO 2 E I NETA,

SELECT ST _AsText (ST _Segmentize(
'"MULTILINESTRING((® 0, 6 1, 0 9),(1 10, 1 18))'::geometry,
5));

MULTILINESTRING((G 0,0 1,0 5,0 9),(1 10,1 14,1 18))

RV TV DsyE:
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SELECT ST AsText(
ST Segmentize(('POLYGON((G 0, 0 8, 30 0, 0 0))'::geometry), 10));

POLYGON((0 0,0 8,7.5 6,15 4,22.5 2,30 0,20 0,10 0,0 0))

2000 ¥ O A= MVOBRARAEEF S IA T T 74 DT A 2 ORE], THiE, iz D& KA ->T
BN hET,

SELECT ST AsText(
ST Segmentize(('LINESTRING (0 O, 60 60)'::geography), 2000000));

LINESTRING(O 0,4.252632294621186 8.43596525986862,8.69579947419404 <+
16.824093489701564,13.550465473227048 25.107950473646188,19.1066053508691 <+
33.21091076089908,25.779290201459894 41.01711439406505,34.188839517966954 <+
48.337222885886,45.238153936612264 54.84733442373889,60 60)

KA > THIMEI NI AT T T4 DTA

ESPEAIE

ST LineSubstring

7.5.28 ST _SetPoint

ST SetPoint — 71 VARV Y IDKRA Y he5A6NARA Y MIESHMZET,

Synopsis

geometry ST _SetPoint(geometry linestring, integer zerobasedposition, geometry point);

BiLl]

SAVARNI VIO NBHEGZONERA Y MIBESHMZEST, A VFT2ZAF0RLEDTY, BAOAL VT Y
D IAMEEGZDERENOBHAET, -1 IZKEDRA VY M2IELET, Zhud, HED—2EOFIZEROY L
—avyy TeHMEEL LS T BGED M) HIZRITERTT,
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Availability: 1.1.0
Updated 2.3.0 : iR FOEE

Z OB 3 Kot U, Z EZHIRL €A

1

--Change first point in line string from -1 3 to
SELECT ST AsText (ST SetPoint('LINESTRING(-1 2,-1
st astext

LINESTRING(-1 1,-1 3)

-11
3)', 0, 'POINT(-11)'));

---Change last point in a line string (lets play with 3d linestring this time)
SELECT ST _ASEWKT (ST SetPoint(foo.geom, ST NumPoints(foo.geom) - 1, ST GeomFromEWKT('POINT <«
(-113)")))
FROM (SELECT ST GeomFromEWKT('LINESTRING(-1 2 3,-1 3 4, 56 7)') As geom) As foo;
st asewkt

LINESTRING(-1 2 3,-1 3 4,-1 1 3)
SELECT ST AsText (ST SetPoint(g, -3, p))
FROM ST _GEomFromText('LINESTRING(® 0, 1 1, 2 2, 3 3, 44)') ASg
, ST PointN(g,1) as p;
st astext

LINESTRING(G 0,1 1,0 0,3 3,4 4)

ESPEAIE

ST AddPoint, ST NPoints, ST NumPoints, ST PointN, ST RemovePoint

7.5.29 ST ShiftLongitude

ST ShiftLongitude — #EZ e %-180 £ 5 180 EDOHFH L 0 Eh S 360 EDOHFH & D D DHIFH 21T X
KLV T7MULET,

Synopsis

geometry ST_ShiftLongitude(geometry geom);

Ll

VAARNY)DRTDORA V MIEHRZGiA FREMN-180 D 0 EOHIFHIZHDD%E 180 EhH 360 EDHiFH
IZ¥ 7 RUT, 180 E»5H 360 EOHPHIZHDD%-180 E2H 0 EOHPFIZY 7 MU ET, ORI E
B ETODT, -180 EnD 180 EDOHIFADT — X% 0 Eh 5 360 EOHIFADRILIZL, 0 ENS 360 JEDHiH
DT —R%-180 E»nH 180 EOFPHADRIIZL £7,

;.tq,! Note
: Z ORAEIE. SRID 436 (WGS84 MIEEEIRR) D& 5 RIBEREDEREZFOT—F DIFEICR> TE
WET,
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Warning
1.3.4 £ YRITIE MULTIPOINT TIFBIMELAWNTAHY F L7, 1.3.4 LLETIE MULTIPOINT THEp
ELET,

ZOBEEIE 3 WotizHIn L, ZEEHIFRL FEA,
Enhanced: 2.0.0 Z kY —7 = 2% & TIN JIGHAEAINE LU -,
WS T OBIBE 2.0.0 T”ST Shift Longitude” 5 &FZEHE L £ U7,
OB HEY — 7 = AIZWE LTV ET,

Z OB =T & AR = A (TIN) ISHRL THWET,

4l

--single point forward transformation
SELECT ST AsText (ST ShiftLongitude('SRID=4326;POINT(270 0)'::geometry))

st astext

POINT(-90 0)

--single point reverse transformation
SELECT ST AsText (ST ShiftLongitude('SRID=4326;POINT(-90 0)'::geometry))

st astext

POINT (270 0)

--for linestrings the functions affects only to the sufficient coordinates
SELECT ST _AsText (ST ShiftLongitude('SRID=4326;LINESTRING(174 12, 182 13)'::geometry))

st _astext

LINESTRING(174 12,-178 13)
ESPCACE:
ST WrapX

7.5.30 ST WrapX

ST WrapX — VA A M) & X ETHIDIAZHE T,

Synopsis

geometry ST WrapX(geometry geom, float8 wrap, float8 move);
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Lt

ANTAANY ZREL T, 2 TOMBEEED ([ DIAA (‘'wrap’)] 5”5 move’ /8T A —XTHRD 57 H
|, 4805, A Cmove’ DA /-3 EMl Cmove’ BIER) IZE2TOHEENE LD LS IIBEIXE., Bl
HiEALET,

A Note
i BERBEANE BEVYY VT LT, SRV —AHDISE DI —FIIRITABWVWELSILTIDIFELE
ERS

Availability: 2.3.0 GEOS M %ETY,

Z OB 3 RTITIE L, ZEEHIBRL EE A,

1

-- Move all components of the given geometries whose bounding box
-- falls completely on the left of x=0 to +360
select ST WrapX(geom, 0, 360);

-- Move all components of the given geometries whose bounding box
-- falls completely on the left of x=-30 to +360
select ST WrapX(geom, -30, 360);

ESPEAIE

ST ShiftLongitude

7.5.31 ST SnapToGrid

ST SnapToGrid — AN YA A MY DETHOMZHAUMEZT) Y RIZAFY TLET,

Synopsis

geometry ST SnapToGrid(geometry geomA, float originX, float originY, float sizeX, float sizeY);
geometry ST _SnapToGrid(geometry geomA, float sizeX, float sizeY);

geometry ST _SnapToGrid(geometry geomA, float size);

geometry ST _SnapToGrid(geometry geomA, geometry pointOrigin, float sizeX, float sizeY, float sizeZ,
float sizeM);

s ER

1,2, 3FBHEHOEBATIEH., AAIAARNIDODETORS Y MRV X2 E@D-7)w RIZAFY TUE
T, AUEMCED 2, T ERS Y MZHIBRULE T, SIBYAA RN VDOIAA N &1 TEEHETEIRNES
VRUDNEL RN LGAIE. NULL 28U FE9, IV 7Y aVYHATHREBELAZYAA NI IFZFINOHIBRINE
T, FHEEZELTOIMHENET,

4 ZFHOERIZ., 1.1.0 TEAINE U/, ANWNIVAANIDETDORAS Y MN2E S (B2 5[ 8THRETDIEDT,
ALY RNTRITNIERD FRA) LIV I A A2EDTVY RIZAFYTLET, VY RIZAFY I UELR
WIRTTIZDWTIEY 1 X120 2 2L ET,
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N;’W‘ Note
BINDZIA AN FBEEAKDRTVWEAEMNERA (ST IsSimplezSRBLTLEIW),

. Note

Not 1 10MR&EYBITIR. COBBIEEIC 2 RTESAX MNYERLE L, 1.1.0 D S, BIN2BUA X
N DRTEUZ. ANEDDETEDODITONTVWAVWERDRTERLICAYET, 2TOTY Yy KD
RITAEESTBICIR. B2BBICUAA N EMABRAEFE> TRI W,

Availability: 1.0.0RC1
Availability: 1.1.0 - Z fii& M fEIZHIEU £ U 7

Z OB 3 RTITIG L, ZEEHIBRL EE A,

1

--Snap your geometries to a precision grid of 10”-3
UPDATE mytable
SET geom = ST SnapToGrid(geom, 0.001);

SELECT ST AsText (ST SnapToGrid(
ST _GeomFromText('LINESTRING(1.1115678 2.123, 4.111111 3.2374897, <+
4.11112 3.23748667)"'),
0.001)

st astext

LINESTRING(1.112 2.123,4.111 3.237)

--Snap a 4d geometry
SELECT ST ASEWKT(ST SnapToGrid(

ST _GeomFromEWKT ('LINESTRING(-1.1115678 2.123 2.3456 1.11111,
4.111111 3.2374897 3.1234 1.1111, -1.11111112 2.123 2.3456 1.1111112)"'),

ST GeomFromEWKT ('POINT(1.12 2.22 3.2 4.4444)'),

0.1, 0.1, 0.1, 0.01) );

st_asewkt

LINESTRING(-1.08 2.12 2.3 1.1144,4.12 3.22 3.1 1.1144,-1.08 2.12 2.3 1.1144)

--With a 4d geometry - the ST SnapToGrid(geom,size) only touches x and y coords but keeps m <«
and z the same
SELECT ST _ASEWKT(ST SnapToGrid (ST GeomFromEWKT ('LINESTRING(-1.1115678 2.123 3 2.3456,
4.111111 3.2374897 3.1234 1.1111)"'),
0.01) );
st _asewkt

LINESTRING(-1.11 2.12 3 2.3456,4.11 3.24 3.1234 1.1111)

ESPEAE:H

ST Snap, ST AsEWKT, ST AsText, ST GeomFromText, ST GeomFromEWKT, ST Simplify




PostGIS 3.4.0beta2 ¥ =27V 177 /899

7.5.32 ST Snap

ST Snap — AHNVAA NV DPETHRESRIAA M) DIHKIZAFY TUET,

Synopsis

geometry ST_Snap(geometry input, geometry reference, float tolerance);

B

VAARNYDHEMEAE, £ —D2DIAANIDHELIZAFTY TUET, A7y IRFEFINDIMELHIHET D
WIE AT THREF A2 O E T, #ERIYAANVIEAF Y TINZEHGAEROANIAANY TS, ZAFv T
MWIEL B GEIIE ANTVAANYPEEINTITRINET,

—DODIVFAR)INEE D =DADEMIZIL ST, BHETYY (V= RNEREA VAR 7Y a VEHRETHEZ 5 S
BIUET) 2RI/, A—NVAHEOONA MEPHEINE T,

HEVIZZBBDAF Y TRIT2GEITIE. ERINDS NAOYPRECRDAREEND ) 5, WOAF Y TR
LRPEHET DO, Ea— VAT Y ZIZAF Y TINZHMOBEAEIRO D UrHY) FEA, LI,
B I NIZBEN R AT Y TIZB) ZET,

o+ Note
N BRINBIUA AN FBEHESARDRTVWENEHNETEA (ST IsSSimplezSRLTLKEIW) L, #
LENEDORTWBAHhEHNhERA (ST_IsVaIid%%fﬂ.’s’{ LTTFIW),

GEOS ®YVa— )VTEELTVET,
Availability: 2.0.0

1

INFR)IVESAVARNY VT (AF Y THi)
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AN
~—_/

FAVARNY VTIZ1.01 OFREFEETYIVF R
IV AFYTUET, FILOIYILFRY TVIET
AVARNY) VT DRMNY) £T,

SELECT ST_AsText(ST Snap(poly,line, <«
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)))

INFITA VAN VT 1.25 OFRIEHTY IV
FRYVIVEAFYTLUET, HrLOIIFRY T
VIETAVARNY VOB £9,

SELECT ST _AsText(
ST Snap(poly,line, ST Distance(poly, <«
line)*1.25)

) AS polysnapped

FROM (SELECT
ST GeomFromText ('MULTIPOLYGON (

(( 26 125, 26 200,

ped

126 200, 126 125, <«

26 125 ),

( 51 150, 101 150, 76 175, 51 150 ) «
),

(( 151 100, 151 200, 176 175, 151 <+
100 )))') As poly,

ST _GeomFromText ('LINESTRING (5 <«
107, 54 84, 101 100)') As line

) As foo;
----------------------- +— polysnapped

MULTIPOLYGON(((5 107,26 200,126 200,126 <+
125,101 100,54 84,5 107),

(51 150,101 150,76 175,51 150)),((151 <+
100,151 200,176 175,151 100)))
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TEDXIFRY T2 1.01 OFAEFEHTS 1 VA
M)V T RAFYTUET, HILOTA VAR v
TSI FRY) TNZODBMNY) £,

SELECT ST _AsText(
ST Snap(line, poly, ST Distance(poly, «
line)*1.01)
) AS linesnapped
FROM (SELECT
ST GeomFromText ('MULTIPOLYGON (
((26 125, 26 200, 126 200,
26 125),
(51 150,
((151 100, 151 200, 176 175,
100)))"') As poly,
ST _GeomFromText('LINESTRING (5 <+
107, 54 84, 101 100)') As line
) As foo;

126 125, <«
101 150, 76 175, 51 150 )) «

151 «

linesnapped

LINESTRING(5 107,26 125,54 84,101 100)

JTEORINFRY T2 1.25 OFRFEMHTT A VA
KDV T RAFYTUET, HHLOTA VAR v
NI IVFRY) T8N 9,

SELECT ST AsText(
ST Snap(line, poly, ST Distance(poly, «
line)*1.25)
) AS linesnapped
FROM (SELECT
ST GeomFromText ('MULTIPOLYGON (
(( 26 125, 26 200, 126 200, 126 125, <+
26 125 ),

(51 150, 101 150, 76 175, 51 150 )) +

((151 100, 151 200, 176 175,
100 )))") As poly,
ST _GeomFromText ('LINESTRING (5 <«
107, 54 84, 101 100)') As line
) As foo;
linesnapped

151 +«

LINESTRING(26 125,54 84,101 100)

ESPEACE

ST SnapToGrid

7.5.33 ST _SwapOrdinates

ST SwapOrdinates — 52 5N /2YF A MV IZBWTH X LN BEDOEE ANE R I A AN ZRUET,

Synopsis

geometry ST _SwapOrdinates(geometry geom, cstring ords);
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Lt

HZO5NEIAARNVIZBWTHERAONZEREOEE ANEZ VA AN 2BUET,
ords 5183 2 XFDXFHIT, ANEZADEESAZRUET, BESAIE Xy, z m BPERITY,
Availability: 2.2.0

ZDAY Y RIFHFRA MY V7 LRI win U TWET,
ZOBBIE 3 oG U, ZEEZHIFRL FEA,
ZOREBUE M EIZHISL £7,
ZOBBUIZHEERY —7 = 21T LTV E T,
ZOBBUF=ATE & AR = A8 (TIN) ISHIEL THhET,

1

-- Scale M value by 2
SELECT ST AsText(
ST SwapOrdinates(
ST Scale(
ST SwapOrdinates(g, ‘xm'),
2,1
)l
'xm')
) FROM ( SELECT 'POINT ZM (0 O O 2)'::geometry g ) foo;
st _astext

POINT ZM (0 0 0 4)

ESPCAE:

ST FlipCoordinates

7.6 A X NYKREE

7.6.1 ST IsValid

ST IsValid — VA A UM 2 RIGTEEINTNDENDT AN,

Synopsis

boolean ST IsValid(geometry g);
boolean ST _IsValid(geometry g, integer flags);
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Lt

ST Geometry EPEBEERNTHY ., 2T TEYNE D 2% OGC RANZIKE>TTAMNLUET, 3/TE 4 IRTD
U AN TR, FHHIE 2 RTTITVET, IAARNIDRIERS, PostgreSQL NOTICE X, AIET
HLBEDOFMPRINET,

flags /37 A =& 2 K DA G T 2 fEIZ DWW TIEST IsValidDetail TE#HH L TWE T,
I A RNY FHIIZ B B RIS HIC DWW TIE Section 4.4% 2L T Z X0,

N;)‘f"‘! Note
SQL-MM T, ST IsValid(NULL) I& 0 %33R L £9 A% PostGIS Tik NULL ZRL 9,

GEOS €YV a— )VTHELTVWET,
75 7 %% 35BN 2.0.0 25EMIZRYD EUK,

ZD A w RIZOGC Simple Features Implementation Specification for SQL 1.1DFEE T,

ZDAYw R SQL/MM {LkkDFELETY, SQL-MM 3: 5.1.9

o'tv! Note
x OGC-SFS ¥ SQL-MM % ST_IsValid T7 5 78|18 ZSTHEMRICR> TWEE A, 75 7 1d PostGIS J&
BILRTY .

1

SELECT ST IsValid(ST _GeomFromText ('LINESTRING(O® ©, 1 1)')) As good line,
ST IsValid(ST GeomFromText('POLYGON((G 6, 11, 12, 11, 0 0))')) As bad poly
--results

NOTICE: Self-intersection at or near point 0 0
good line | bad poly
___________ dboococooocoocoo
t | f
EIEHR

ST IsSimple, ST IsValidReason, ST IsValidDetail,

7.6.2 ST IsValidDetail

ST IsValidDetail — U7 A kU A4, Z4THVE LEE L fiEE ZNENRT valid detail /2% L
i—a—o

Synopsis

valid detail ST IsValidDetail(geometry geom, integer flags);
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Lt

valid detail /72K U £9, ZAulik, IAANYMBZYNE S 0ERT EHME (valid), FIETHIHH%E
RYXTFH (reason), RIETHINMERFERT 2T A A MY (location) 65740 9,

RIETVA AN OFMMEDERK% 3 5ST IsValidk ST IsValidReasonDflA & HOE 2 WS 2 72DITfHV F
kR

EENTA—4& flags IFEY 74—V RTT, ROEEZFHFOIENTEET,

« 0: ;@D OGC SFS FHilit 7 V&AL 7,

e 1: HOMEOHHEMY v 7 FOMNY VT LHDRY V7)) 2ZM L UET, ZOFMEETIVIEINSEDY —I
TffibNnd 720 ESRI 777 LE£F5HONET, OGC ETNTIEARELIND ZLITERLTIEZI WY,

GEOS €YV a— )V TEELTWET,
Availability: 2.0.0

il

--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), z1)), <+
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

ESPEACE

ST IsValid, ST IsValidReason
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7.6.3 ST _IsValidReason

ST IsValidReason — YA A MU DBZYUNENE RTLFHERL, FAERGAIFHEHZEL T,

Synopsis

text ST_IsValidReason(geometry geomA);
text ST_IsValidReason(geometry geomA, integer flags);

Lt

VA ARNYRZENE D, RIELGEIZTOMEEZRTXFH %R U ET,
RIERTF AN L EE OGS S % T 2012, ST IsValide iU £,
#XNd flags &, ST IsValidDetailizd V) £,

GEOS €YV a—J)VTHELTWET,

Availability: 1.4

Availability: 2.0 7 7 7 %5 X,

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
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*¥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

______ bococcoccoocococcococoococcoocoocooooo
5330 | Self-intersection [32 5]
5340 | Self-intersection [42 5]

As gid

yl), z1)), «
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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

ESPEAIE

ST IsValid, ST Summary

7.6.4 ST MakeValid

ST MakeValid — JHm%E KD Z LR UICRERIAA MY ZZYLIAARMVIZLED LIRAET,

Synopsis

geometry ST _MakeValid(geometry input);
geometry ST _MakeValid(geometry input, text params);

ER
BZONERERYAA N ) %, ANTVAANYDHFEHBTIIZ, ZYUBRBTERLEISEUET, ZHBRY
AARNVIFEFEETITIRL £,

Mg & AJ7ik POINTS, MULTIPOINTS, LINESTRING, MULTILINESTRING, POLYGON, MULTIPOLY-
GON, GEOMETRYCOLLECTION S &0 TN HDER LAZEDTT,

TR F IR TCHEDGEGITE, VA ANV ARG IFZENRTCOYAA NV DIV Y3y
N ARNIGED YA A M) ALY a vl Rl £9,

B—R) IV, HEA VA7 MRS 255120 . YIVFRY IVIZRY £9,

params F#UE. ZURIAA NV EZRETLIZOIMEI AV Y REERTLIZODLEXTI %252 DDIT
iz ¥9., LR XFF]IE"method=linework|structure keepcollapsed=true|false” &5 ZERIZHE N F T,
"params” B BA NG EIZIE, “linework” TV IV ZALMNTFT 74N M U THEDNET,

"method” F—(ZH U THYRIEIZ=2HY £9,

e “linework” IIfEKDT IV TY) AALATT, IFUDIZETOTA 2L, EENLS ) —RE2EKLT, £Ih
OHEMBRIA AN ZBELET,

e "structure” I&. VY7 ONLADMEZHIIL T, )V ITEEGL. 2TORNY) VT DEZRNSD Z L THL
WIZ AN ZREELET,

"keepcollapsed” ¥ —I”structure” 7 )V I ALATDAEM T, “true” F7-ix"false” ZHY £9, “false”

PRE I N/ZHEITIE, 1 2D LINESTRING %D & 5 B{RWVIRGCITHIE L 2V A A M) BRERPHETIET,

GEOS ©®YVa— )VTEEHLTVET,

Availability: 2.0.0

Enhanced: 2.0.1 #E DW=
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Enhanced: 2.1.0 GEOMETRYCOLLECTION & MULTIPOINT DX} i&D3E
Enhanced: 3.1.0 NaN % £ D JEREOHIBRAEM I L E U 72,

Enhanced: 3.2.0, 7)V 3V XA IZET 552 /855 A —X’linework’ &’structure’ 2V EMMX N E L -, GEOS
3.10.0 A EDRBETT,

) - omsuE 3 VOB IS L. Z R HIRL 24 A,

1
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before geom: — DD —NTw T LU TWSRY AVN5LR5YINFKR) TV

after geom: 4 DDF—N—=F Y TLUHRVEY IO INFR) TV

after geom_structure: —2ODFA—/NT Y TURWK) TUNSREIIINVFHRY TV

SELECT f.geom AS before geom, ST MakeValid(f.geom) AS after geom, ST MakeValid(f.geom, <«
'method=structure') AS after geom structure
FROM (SELECT 'MULTIPOLYGON(((186 194,187 194,188 195,189 195,190 195,
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before geom: ;"ODF—/NT W T LUTWSRY IVN5LK5YINFKR) TV

after geom: 14 DA —NZ TUTWERWVEY TV NS85V IVFKRY) TV

after geom structure: —2 DA —/NTFY TURWKRY VN6 KR5<IVFR) TV

SELECT c.geom AS before_geom,
ST MakeValid(c.geom) AS after geom,
ST MakeValid(c.geom, 'method=structure') AS after geom structure
FROM (SEIECT '"MULTIPOLYGON(((91 50 .79 22 51 10 23 22 11 50 .23 78 .51 90.79 78 01 -
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1

SELECT ST AsText (ST MakeValid(
"LINESTRING(O 0, 0 0)"',
'method=structure keepcollapsed=true'

));

st astext

POINT(0O 0O)

SELECT ST AsText (ST MakeValid(
'"LINESTRING(OG 0, 0 0)',
'method=structure keepcollapsed=false'
));

st_astext

LINESTRING EMPTY

ESPeACE:A

ST IsValid, ST Collect, ST CollectionExtract

7.7 ZEZRREH

7.7.1 ST InverseTransformPipeline

ST InverseTransformPipeline — &% U 72 R AW/ S 75 A V OHEW % H> T, BR D ZEMS R ICER
EEEBUZFLVIAA M) ZRELET,

Synopsis

geometry ST InverseTransformPipeline(geometry geom, text pipeline, integer to srid);

3598

# U AN T 5 A VOB AANDLEHE HioT, RADEMSIRRIEEEEZZHBUHF LI A A b
') %J&biT

BHNA T Z 4 > DOFRIZEET 23 DWW TIXST TransformPipeline% 2 U TR I,
Availability: 3.4.0

AT ABNY D SRID IFEHI N, (EZE/NNT A=K to srid DSMEIPREINTORWEGEEIZIFHEAY A A B
)@ SRID & 0 128 E XN F 3, ST TransformPipeline%ffi> & X12iE, /SA TS50 v llﬁﬁﬁ IFEITINE
9, ST InverseTransformPipeline() =ffi5 &, /S 751 VW AMICETINET,

A TIA V&N ZEBUEST TransformDFFRIIR T, 1F& A Y DEE, "ST Transform' &, R DZ
BUZBWTELVWHEF2ERLUET., 250040 REINET,
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1

EPSG:16031 Z#u1% ffi-> /= WGS 84 BREMEN S UTM31IN NDZH#

-- Inverse direction
SELECT ST _AsText (ST InverseTransformPipeline('POINT(426857.9877165967 5427937.523342293)':: +
geometry,
‘urn:ogc:def:coordinateOperation:EPSG::16031')) AS wgs _geom;

wgs_geom

POINT(2 48.99999999999999)
(1 row)

GDA2020 D#,

-- using ST Transform with automatic selection of a conversion pipeline.
SELECT ST AsText (ST _Transform('SRID=4939;POINT(143.0 -37.0)"'::geometry, 7844)) AS <«
gda2020 auto;

gda2020 auto

POINT(143.00000635638918 -36.999986706128176)
(1 row)

ESPEAIE

ST Transform, ST TransformPipeline

7.7.2 ST SetSRID

ST SetSRID — Y7 A V(2 SRID % &L 7,

Synopsis

geometry ST_SetSRID(geometry geom, integer srid);

Lt

VAA NV D SRID 2R EDBBUEIZZELE T, ZTVDEODNI YTV ITHRY 7 A&ERT HEITMHVv &
—3—0

4 Note
N COBEBIITIAAN)EZEBET, VAANINMRET 2EHSRREERT DAY T I ERET B
IFTTY, IFARM)ZHLWKREERICERR LIEWHBEIEST TransformZFEVWE T,

Z DAY v RIZOGC Simple Features Implementation Specification for SQL 1.1DEXETT,

ZDORAY Y BIFHERA Y ¥V 7 EHIFISHIE L T ET,
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1

- RA 2 & WGS84 R IZFE -

SELECT ST SetSRID(ST Point(-123.365556, 48.428611),4326) As wgs84long lat;
-- the ewkt representation (wrap with ST AsSEWKT) -
SRID=4326;POINT(-123.365556 48.428611)

- K1V & WGS84 REMEIZHE L2 2T, WEB A MV (BRI A VA SIV) 124 s --

SELECT ST Transform(ST SetSRID(ST Point(-123.365556, 48.428611),4326),3785) As spere merc;
-- the ewkt representation (wrap with ST AsEWKT) -

SRID=3785;POINT(-13732990.8753491 6178458.96425423)

ESpEAIE

Section 4.5, ST SRID, ST Transform, UpdateGeometrySRID

7.7.3 ST_SRID

ST SRID — Y74 A MV DZEMSIEAHN 2K £9,

Synopsis

integer ST_SRID(geometry gl);

B

ST Geometry O spatial ref sys 77— 7 )V TEHEINT VD ZEMBIRD#MINEF S 2K L £9, Section 4.5%
ZIBLTFX W,

Note
Nott! spatial_ref sys 7—7JLI& PostGIS A" 12 SBROLTOAY O T A2 E>TWT, HEHEHESERMNL
tOEESRBRICERTZOIFEDLONET, VAXAN)DOEBREFELTVWSRIHEIEELWVWEBSRER
DHFBESEFE > TVWEI BT ZIEFEETT,

Z?MAYw RIZOGC Simple Features Implementation Specification for SQL 1.1MD%E%ETY, s2.1.1.1
ZDAY Y Ri& SQL/MM LD LT, SQL-MM 3: 5.1.5

ZDAYw RiZHhig A MY V7 e iz s L T E T,

1

SELECT ST _SRID(ST GeomFromText('POINT(-71.1043 42.315)',4326));
--result
4326
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ESPEAE:H

Section 4.5, ST SetSRID, ST Transform, ST SRID, ST SRID

7.7.4 ST Transform

ST Transform — 27243 EMSRRIIHEEBINZHF LI A AN 2K ET,

Synopsis

geometry ST _Transform(geometry g1, integer srid);

geometry ST Transform(geometry geom, text to proj);

geometry ST Transform(geometry geom, text from proj, text to_proj);
geometry ST Transform(geometry geom, text from proj, integer to_srid);

3598

RIBDEMBERCEEERINZHF LI A AN ZIR U ET, BHEZEHSRARATHS to srid f, ZU4
SRID #H/NT A —4& (spatial ref sysiZdhd &> &) TH it to proj & from proj (Z PROJ.4
XFHTEHRINAZEESRRAEZBET S LN TETETY, mINEEA, BHEZ-SIERN SRID O
HYIZ PROJA XFHTREINTHDHAEITIE, HAYAARYOD SRID 102740 £9, from proj 2>
BEIZIE, ABNTYAA MY IFEZEINZ SRID 2F>TWAITHIERY XA,

ST Transform | UIEUIXST SetSRID &R XN EF, ST Transform [FFEEIZIA A N DEREE, H D248
MZEANOMOE DIZEBL £F, ST SetSRID IXHIZYA A MY D SRID #&#HT3/7217 T,

ST Transform |32t M SR & 2 MAEMBIRICE X DY REWNA T4 V&2 HEIFNIERL 7,
Ky D&M % [H 9 2 121&ST TransformPipeline % iV £ 9,

o+ Note
N7 PoStGIS I PROJ) RS T Y A1{ LT 2 BBEADHY £+, PROJ HETI /A I LENERRT 31
l&PostGIS_Full VersionZ{#EWE T,

;-td Note

N —DLUEDEBRAETIFEIZ. A VT IRADAEREBZLHIC, FRTZ2EHRICEATIEHRSI VT IA%E
BoOEEHTY,

\ottt Note
1.3.4 LYBITIX, HEEESOCVAANYTEATSZE, COBIIEIZyv a2 LET, ThiF 1.3.4 M
LETETEIhTWET,

Enhanced: 2.0.0 Ay —7 = A InBEAINEL 7,
Enhanced: 2.3.0 E#® PROJ.4 XFHANDHGPEAINE L,

DAYy Ri& SQL/MM {EEkDFELETY, SQL-MM 3: 5.1.6
DAY Y RIFHIFRA BV ¥ Z e i LT E 9,
ZOBBIFLEARY — 7 2 ZTHIE LT ET,
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1

YYF 2=y Y IMNEHEER (T AY AHIET ¢+ — ) & WGS84 REERMEICERL 7,

SELECT ST_AsText(ST_Transform(ST_GeomFromText ('POLYGON( (743238 2967416,743238 2967450,
743265 2967450,743265.625 2967416,743238 2967416))',2249),4326)) As wgs_geom;

wgs_geom

POLYGON((-71.1776848522251 42.3902896512902,-71.1776843766326 42.3903829478009,
-71.1775844305465 42.3903826677917,-71.1775825927231 42.3902893647987,-71.177684
8522251 42.3902896512902));

(1 row)

--3D Circular String example
SELECT ST _ASEWKT (ST Transform(ST_GeomFromEWKT ( ' SRID=2249; CIRCULARSTRING (743238 2967416 <+
1,743238 2967450 2,743265 2967450 3,743265.625 2967416 3,743238 2967416 4)'),4326));

st _asewkt
SRID=4326; CIRCULARSTRING(-71.1776848522251 42.3902896512902 1,-71.1776843766326 <+
42.3903829478009 2,
-71.1775844305465 42.3903826677917 3,
-71.1775825927231 42.3902893647987 3,-71.1776848522251 42.3902896512902 4)

AR A VT ABMEZHITYT, ®TOIVAABN)BAODTVDS ERIEETERVT—TLDROIZIE, AR—
ADE A VT2 A /NI HERMIZTE 2012, NULL A A M) 2EHTIEHA VT 7 A %5 DO RE
T,

CREATE INDEX idx_geom 26986 parcels
ON parcels
USING gist
(ST Transform(geom, 26986))
WHERE geom IS NOT NULL;

PROJ.4 7F A b & flioT, MEDERSIRIKPYELHRT IHITT,

-- Find intersection of two polygons near the North pole, using a custom Gnomic projection
-- See http://boundlessgeo.com/2012/02/flattening-the-peel/
WITH data AS (
SELECT
ST GeomFromText('POLYGON( (170 50,170 72,-130 72,-130 50,170 50))', 4326) AS pl,
ST GeomFromText('POLYGON((-170 68,-170 90,-141 90, -141 68,-170 68))', 4326) AS p2,
'+proj=gnom +ellps=WGS84 +lat 0=70 +lon 0=-160 +no_defs'::text AS gnom
)
SELECT ST _AsText(
ST Transform(
ST Intersection(ST Transform(pl, gnom), ST Transform(p2, gnom)),
gnom, 4326))
FROM data;
st astext
POLYGON((-170 74.053793645338,-141 73.4268621378904, -141 68,-170 68,-170 74.053793645338) <«
)

EROBEEDRTE

TV RY T N2 BOBEAIE, EIEEIERBMLUET, & XIE PROJAIZTVY RV T N7 7o)V zMHT
TENRINTOER 2GS, BENRT )Y RY 7 NEBOHFENIZE N, LWo28E8TT, 774Nk
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Tl&, PostGIS iZZ7 VY RY T R T 7 A NUDPBNGEIFTTT — 2L ITF92. Z0ZEHE)L PROJ4A TFAMD
to proj fENEE#RKAY ., spatial ref sys 7— 7D projdtext EE2ZEEL /) $25Z & T, SRID
BORUNERESTD I ENTEET,

7= & 21X, projdtext /3T A—4& +datum=NAD87 IZIXIZR T +nadgrids /3T A — X DREAMEETT,
+nadgrids=@conus,@alaska,@ntv2 0.gsb,@ntvl can.dat

BHRH @I, 77 ANMPESTEII—REZLAVEWVWS ZERTTA, @WHZo77- FERINTA—N"Fv L
72) 77 ANBBRNEEFY ANOKDVIGEL ZGEIFT T =2 HET,

Wz, DR EHFHENL T 7 A VBHERIZH > THULNITNE S, ZUADPHNEEFLETOT 7B EEINA
B2, NULL e UZ2WA s, IRBVER £7,

+nadgrids=@conus,@alaska,@ntv2 0.gsb,@ntvl can.dat,null
NULL ZV Y RY 7 b7 74 0VIE, HREEKZ2 HNN—-UT, Y7 hEfTDRW, ZURTVY RYTI NI 740V T

o STRBHIDZDIZ, IEUWEHIFIZARW SRID 4267 NOEMTIT I —BN T 5n7A W& 5 PostGIS 24 & 72
WAL, ROESIZLUET,

UPDATE spatial ref sys SET proj4text = '+proj=longlat +ellps=clrk66 +nadgrids=@conus, <«
@alaska,@ntv2 0.gsb,@ntvl can.dat,null +no defs' WHERE srid = 4267;

ESPEAIE

Section 4.5, ST SetSRID, ST SRID, UpdateGeometrySRID, ST TransformPipeline

7.7.5 ST TransformPipeline

ST TransformPipeline — E&H I N T W2 EIEEHNAS T4 V2 FHU TERRDZERSHRICEBRINZHL
WIAARNYZERLET,

Synopsis

geometry ST TransformPipeline(geometry g1, text pipeline, integer to srid);

Lt

EHEINTODBEEH S TS5 V2 FHL TR EMBERCEBINZFLONIAARN) ZRUET,

BHIS T4 VIFRDOXFHERONT NN E ON > TEHREINE T,

e urn:ogc:def:coordinateOperation:AUTHORITY::CODE, ¥iffiZR EPSG:CODE UL FEiEiEfE % — &
IZHETE A, CRS EHIZFAIU EPSG I— RWMHHTEZ2HDTT,

e PROJ /N1 7T 1 V3XF4: +proj=pipeline ..., HEIOHEIEFIAAEHINETA, BELSIFTH LT
DEIMDNNL T 51 VR Z BB e UET, £ ULIE axisswap B2 HIRT 2 B E1HY £7,

o #AEDERE: urn:ogc:def:coordinateOperation, coordinateOperation:EPSG: :3895, coordinateOperas

Availability: 3.4.0

AT ARNY O SRID IFEHI N, [FE/ST A—& to_srid B SEIMREINTORVGESITIEE YA A b
)@ SRID & 0 1% EINE T, ST TransformPipeline() %{#i5 & XiZiE, /N1 TT7 4 VU MEHMIZFEFIN
%79, ST InverseTransformPipelinezffi> &, /XA 75+ Vg FANCFETFTINE T,

A T4 V& ACZEBIEST TransformDFHIR T, 1L A LDYE, ST Transform' &, JEELRMDZE
BIZBWTIELWHE T2 EIRLUET, 20D HPHRINET,




PostGIS 3.4.0beta2 ¥ =27 )V 195 /899

1

EPSG:16031 £ % ffi o7/ WGS 84 LM 5 UTM31IN NDZ

-- Forward direction
SELECT ST AsText(ST TransformPipeline('SRID=4326;POINT(2 49)'::geometry,
‘urn:ogc:def:coordinateOperation:EPSG::16031') AS utm_geom);

utm_geom

POINT (426857.9877165967 5427937.523342293)
(1 row)

-- Inverse direction
SELECT ST AsText (ST InverseTransformPipeline('POINT(426857.9877165967 5427937.523342293)':: +
geometry,
‘urn:ogc:def:coordinateOperation:EPSG::16031')) AS wgs geom;

wgs_geom

POINT(2 48.99999999999999)
(1 row)

GDA2020 D,

-- using ST Transform with automatic selection of a conversion pipeline.
SELECT ST AsText (ST Transform('SRID=4939;POINT(143.0 -37.0)'::geometry, 7844)) AS «+
gda2020 auto;

gda2020 auto

POINT(143.00000635638918 -36.999986706128176)
(1 row)

-- using a defined conversion (EPSG:8447)
SELECT ST AsText (ST TransformPipeline('SRID=4939;POINT(143.0 -37.0)'::geometry,
‘urn:ogc:def:coordinateOperation:EPSG::8447')) AS gda2020 code;

gda2020 code

POINT(143.0000063280214 -36.999986718287545)
(1 row)

-- using a PROJ pipeline definition matching EPSG:8447, as returned from

-- 'projinfo -s EPSG:4939 -t EPSG:7844'.

-- NOTE: any 'axisswap' steps must be removed.

SELECT ST _AsText (ST TransformPipeline('SRID=4939;P0OINT(143.0 -37.0)'::geometry,
'+proj=pipeline
+step +proj=unitconvert +xy in=deg +xy out=rad
+step +proj=hgridshift +grids=au_icsm GDA94 GDA2020 conformal and distortion.tif
+step +proj=unitconvert +xy in=rad +xy out=deg')) AS gda2020 pipeline;

gda2020 pipeline

POINT(143.0000063280214 -36.999986718287545)
(1 row)

ESPEAIE

ST Transform, ST InverseTransformPipeline




PostGIS 3.4.0beta2 ¥ =27 )V 196 / 899

7.7.6 postgis_srs_codes

postgis _srs_codes — & U 72 BB BENT I 5172 SRS I —RDO—E2BEU £9,

Synopsis

setof text postgis_srs_codes(text auth name);

ER

HZ2 517 auth name (29252 TdD auth srid DEAZEKEL 9,
Availability: 3.4.0

Proj 6 LAk

ll

EPSG BEHIZBEEM I ONTWDE I—ROFPD 10 kO—E#2HEF T,
SELECT * FROM postgis srs codes('EPSG') LIMIT 10;

postgis srs_codes

postgis srs, postgis srs all, postgis srs search

7.7.7 postgis_srs

postgis_srs — Kk 2B & ERS RGN I T2 AT -2 LV I—RE2RUET,

Synopsis

setof record postgis_srs(text auth name, text auth srid);

5 EA

fgE L7z auth name (AL TR D auth sriddAXF—&XL 21— RZEHUF9.L 32— RIZIE auth_name,
auth srid, srname, srtext, proj4text LiEAHFHDM%Z/RT point sw & point ne EENET,
Availability: 3.4.0

Proj 6 b\ |
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EPSG:3005 D AR T —XR%HfEL 7,

SELECT * FROM postgis srs('EPSG', '3005');

auth name | EPSG

auth srid | 3005

srname | NAD83 / BC Albers

srtext | PROJCS[”NAD83 / BC Albers”, ... 11

projdtext | +proj=aea +lat 0=45 +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

BEIFR
postgis srs_codes, postgis srs_all, postgis srs search

7.7.8 postgis srs_all

postgis srs all — Proj 7— X RX—ZAHNDdH WP 2 EHBERADA X T—X L I—R%2KULET,

Synopsis

postgis_srs_all L I— RDOES (void);

Bl

Proj 7— 4 R—AHNIIHD2LETHOAZT—XLI—R%2ELET, LI— RiZik auth name, auth srid,

srname, srtext, projdtext &@EHEFHADM%Z /R point sw & point ne W&EENET,
Availability: 3.4.0
Proj 6 b\ |

1

Proj ¥ — A N—ANLEBHD 10 ffOARF =KL I— REHET,
SELECT auth_name, auth_srid, srname FROM postgis_srs_all() LIMIT 10;

auth_name | auth srid srname

Anguilla 1957 / British West Indies Grid

I I

+ +

I I
EPSG | 20004 | Pulkovo 1995 / Gauss-Kruger zone 4
EPSG | 20005 | Pulkovo 1995 / Gauss-Kruger zone 5
EPSG | 20006 | Pulkovo 1995 / Gauss-Kruger zone 6
EPSG | 20007 | Pulkovo 1995 / Gauss-Kruger zone 7
EPSG | 20008 | Pulkovo 1995 / Gauss-Kruger zone 8
EPSG | 20009 | Pulkovo 1995 / Gauss-Kruger zone 9
EPSG | 2001 | Antigua 1943 / British West Indies Grid
EPSG | 20010 | Pulkovo 1995 / Gauss-Kruger zone 10
EPSG | 20011 | Pulkovo 1995 / Gauss-Kruger zone 11
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ESPEAE:H

postgis srs codes, postgis srs, postgis srs search

7.7.9 postgis_srs_search

postgis _srs search — bounds /35 A —& & %2\ HLHE AT %2 OB IEERD A X T —2 L I— R%ZIKRL
ihé_o

Synopsis

setof record postgis_srs_search(geometry bounds, text auth name=EPSG);

B

bounds /N7 A — & 2 BRI ECEARE R OBYEEROA LT -2 L 1—-RRE2RUET, LI—RIZIE
auth _name, auth_srid, srname, srtext, projdtext L#EMHHPHDIEZ /"9 point sw & point ne »'&
ENEd,

ZDMETIE, BEBERAOANNRER) T, BROOT—XDOHEMTEEL > 2 BIEREZHERTDI L2 H
e LTHhET,

Availability: 3.4.0
Proj 6 DA I

1

WA DT FIMOBHBEEERE R L £,

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 T T T L
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)

BRREFHZR2 720127 —TNVEAF YV UT, BLTWDEEATI BRBPEBEREROITET,

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
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FROM ext
CROSS JOIN postgis srs search(ST SetSRID(ext.geom, ext.srid))
LIMIT 3;

ESPEAIE

postgis srs codes, postgis srs all, postgis srs

7.8 JAXMNYATS

7.8.1 Well-Known Text (WKT)
7.8.1.1 ST_BdPolyFromText

ST BdPolyFromText — ¥J)VFJ 1 » A MV ¥ 7D Well-Known Text RELZ kD, FHIULAZTA VAN VT D
ROV I arynoRY TVEERLUET,
Synopsis

geometry ST _BdPolyFromText(text WKT, integer srid);

BrLs]

SINVF AV AN) VIO Well-Known Text BHIZE D, US4 VA NI VY ITOAEZEDOIV IV aryirbiR
D IVEMELET,

¢ Note
Note WKT #A°¥ MULTILINESTRING TRWHEEICIK, TS5 —0#%iIF5hFd, HAA MULTIPOLYGON (L7535
BICIE, TP HRIFShFETH. ZDHFAIE ST BdMPolyFromText % fF 5 h PostGIS 4FD 7 70
—F & LTST BuildArea()& TEL 72X W,

Z DAYy RIXOGC Simple Features Implementation Specification for SQL 1.1DE# T3, s3.2.6.2
GEOS YV a2 — )VTEBEHLTWET,
Availability: 1.1.0
B 53R

ST BuildArea, ST BdMPolyFromText

7.8.1.2 ST_BdMPolyFromText

ST BdMPolyFromText — ¥V F 51 > A M) > 27 ®D Well-Known Text #FiZ k2, HILAZTZAVAN) VT
DERDOAVL IV ayhbIVFRY TVEHELET,
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Synopsis

geometry ST_BdMPolyFromText(text WKT, integer srid);

5B

SINVFTAVAR) VIO Well-Known Text #IIZE D, FAUAZSA VA RN) VIDEROIVL I arynbv
NWFR) TVEREELET,

. Note
Not WKT #° MULTILINESTRING TRWEEICIEE., TZ—DRITFoNET, HAPE—DR) IV TH>T
ETILFRYITVICERINET, B—DKR) TUHER> TERLWIHFEIEST BdPolyFromText% 5 H
PostGIS 4D 7 7O0—F & L TST BuildArea() & ZTEL 72X\,

Z MDA Y w KIZOGC Simple Features Implementation Specification for SQL 1.1DE%E T3, s3.2.6.2
GEOS ©®YVa— )V TEEHLTHET,
Availability: 1.1.0

ESPEAIE

ST BuildArea, ST BdPolyFromText

7.8.1.3 ST _GeogFromText

ST GeogFromText — Well-Known Text &I F 72 1ZHL5E WKT WoOIEEL 2TV AV T 7 HEZE LU £,

Synopsis

geography ST _GeogFromText(text EWKT);

B

Well-Known Text #H & 72 134k3E WKT D548 L2V A 75 7 1 fi%E U £, SRID 4326 2L 3., 2
DB#IE ST GeographyFromText DBI& T, HA ¥ MIFICREMERLATRHAINET,

1

--- converting lon lat coords to geography
ALTER TABLE sometable ADD COLUMN geog geography(POINT,4326);
UPDATE sometable SET geog = ST GeogFromText('SRID=4326;POINT(' || lon || * ' || lat || ")') «

’

--- specify a geography point using EPSG:4267, NAD27
SELECT ST _ASEWKT (ST GeogFromText ('SRID=4267;POINT(-77.0092 38.889588)"'));

ESPEAE:

ST AsText, ST GeographyFromText
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7.8.1.4 ST _GeographyFromText

ST GeographyFromText — Well-Known Text &Il & 72 (3455 WKT W o48E LAY AT T 7 1 fEZEL T,

Synopsis

geography ST_GeographyFromText(text EWKT);

Lt

Well-Known Text REDPSIREL VAT T 71 l%E L 3, SRID 4326 #{REL 7,

ESPEACE

ST GeogFromText, ST AsText

7.8.1.5 ST_GeomcCollFromText

ST GeomCollFromText — WKT &¥l& 52 65072 SRID oIV AA MY DIALV Y a v AERLUET, SRID
MEZLNTHWEVWEEIF0 & LET,

Synopsis

geometry ST _GeomCollFromText(text WKT, integer srid);
geometry ST _GeomCollFromText(text WKT);

Bz

Well-Kown-Text (WKT) ZEHDOaAL 7 av 5265077~ SRID 2o IAA NIV IV aveEERLUET,
SRID 52 5NTWARWEEIF0 LU ET,
OGC SPEC 3.2.6.2 - {£3Z51#( SRID l3{tE#E & D7~ TT,

WKT »° GEOMETRYCOLLECTION TZAWE&IZIE, NULL #RU £7,

4 Note
N T WKT U4 A M UATARX R YL IS 2V ThD e RN AREE BT3B, - OEMILE
HARWTLCREIW, [FIMWAFTEHHR 7y 7HHBEIMI 3 DT ST _GeomFromText & YBWTY,

Z DAYy RIZOGC Simple Features Implementation Specification for SQL 1.1 D&% T3, s3.2.6.2

ZDAY Y RiE SQL/MM {EERDFEE T,

1

SELECT ST _GeomCollFromText ('GEOMETRYCOLLECTION(POINT(1 2),LINESTRING(1 2, 3 4))');
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ESPEAE:H

ST GeomFromText, ST SRID

7.8.1.6 ST_GeomFromEWKT

ST _GeomFromEWKT — fi& Well-Known Text £ (EWKT) 7 545 X 1172 ST Geometry fHZE LU 9,

Synopsis

geometry ST _ GeomFromEWKT (text EWKT);

Bl

L3 Well-Known Text ## (EWKT) »*5 PostGIS ST Geometry A 7Y =7 %KL £9,

Not¥  Note
EWKT 213 OGC E# T3/ < PostGIS MENER T, 2RISR ID (SRID) 223H X 7.

Enhanced: 2.0.0 Zififk¥—7 = 25 & TIN urBEAINE U/,
Z OB 3 kot U, Z EZHIRL €A
ZDOAY Y RIGHRA MY VT RIS LT E T,
ZOBEBIEZHEARY — 7 2 AR LTV E T,
Z OB =T & AR = A (TIN) ISHRLTHWET,

1l

SELECT ST GeomFromEWKT ('SRID=4269; LINESTRING(-71.160281 42.258729,-71.160837 <«
42.259113,-71.161144 42.25932)"');

SELECT ST_GeomFromEWKT ( 'SRID=4269;MULTILINESTRING((-71.160281 42.258729,-71.160837 <«
42.259113,-71.161144 42.25932))"');

SELECT ST _GeomFromEWKT ( 'SRID=4269;POINT(-71.064544 42.28787)"');

SELECT ST _GeomFromEWKT (' SRID=4269;POLYGON((-71.1776585052917 <+
42.3902909739571,-71.1776820268866 42.3903701743239,

-71.1776063012595 42.3903825660754,-71.1775826583081 42.3903033653531,-71.1776585052917 <+
42.3902909739571)) ') ;

SELECT ST GeomFromEWKT (' SRID=4269;MULTIPOLYGON( ((-71.1031880899493 42.3152774590236,
-71.1031627617667 42.3152960829043,-71.102923838298 42.3149156848307,
-71.1023097974109 42.3151969047397,-71.1019285062273 42.3147384934248,
-71.102505233663 42.3144722937587,-71.10277487471 42.3141658254797,

-71.103113945163 42.3142739188902,-71.10324876416 42.31402489987,

-71.1033002961013 42.3140393340215,-71.1033488797549 42.3139495090772,
-71.103396240451 42.3138632439557,-71.1041521907712 42.3141153348029,
-71.1041411411543 42.3141545014533,-71.1041287795912 42.3142114839058,
-71.1041188134329 42.3142693656241,-71.1041112482575 42.3143272556118,
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-71.1041072845732 42.3143851580048,-71.1041057218871 42.3144430686681,
-71.1041065602059 42.3145009876017,-71.1041097995362 42.3145589148055,
-71.1041166403905 42.3146168544148,-71.1041258822717 42.3146748022936,
-71.1041375307579 42.3147318674446,-71.1041492906949 42.3147711126569,
-71.1041598612795 42.314808571739,-71.1042515013869 42.3151287620809,
-71.1041173835118 42.3150739481917,-71.1040809891419 42.3151344119048,
-71.1040438678912 42.3151191367447,-71.1040194562988 42.3151832057859,
-71.1038734225584 42.3151140942995, -71.1038446938243 42.3151006300338,
-71.1038315271889 42.315094347535,-71.1037393329282 42.315054824985,
-71.1035447555574 42.3152608696313, -71.1033436658644 42.3151648370544,
-71.1032580383161 42.3152269126061,-71.103223066939 42.3152517403219,
-71.1031880899493 42.3152774590236)),
((-71.1043632495873 42.315113108546,-71.1043583974082 42.3151211109857,
-71.1043443253471 42.3150676015829, -71.1043850704575 42.3150793250568, -71.1043632495873 <+
42.315113108546))) ') ;

--3d circular string
SELECT ST _GeomFromEWKT (' CIRCULARSTRING (220268 150415 1,220227 150505 2,220227 150406 3)');

--Polyhedral Surface example
SELECT ST GeomFromEWKT (' POLYHEDRALSURFACE (
((0 , 01

’
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ESPEAIE

ST AsEWKT, ST GeomFromText

7.8.1.7 ST_GeomFromMARC21

ST GeomFromMARC21 — MARC21/XML #i#l5— & & AJJIZHUY . PostGIS YA A MY ATV 2 h &R
[./ i—é—o
Synopsis

geometry ST _GeomFromMARC21 ( text marcxml );

Bt

Z OBEBIE MARC21/XML ¥ —4& 55 PostGIS YA A MY 24 K3 25E DT, POINT % 7/-1% POLYGON
ZaAET, AL MARC21/XML F— X THE O 7 — X B 1FHET 554121k, MULTIPOINT % 7~ 1%
MULTIPOLYGON #3K U £9, T—RIZVAA MY XA THEL > T\ 554 121%. GEOMETRYCOLLECTION %
WU EF, MARC21/XML 7F— X IZHIFL T —& (F—& 74 —)V R:034) 2 & HRWVIEAIZIE NULL 280 £9,

X659 % LOC MARC21/XML D/3—Y 3 VIFRDEY T,
* MARC21/XML 1.1

Availability: 3.3.0 libxml2 2.6 ML EASMETT,



https://www.loc.gov/standards/marcxml/

PostGIS 3.4.0beta2 ¥ =27 )l 204 / 899
\ot! Note
MARC21/XML OJ— R{bHhIBEET —4 Tld, SDET A T— RELEEEDERESRBR A2 0M T 2 F 5

DN Wee, ZOBEBIZEIC SRID 0 DYVF A M) ZRT I EICRY X,

Not¥ Note
BENB POLYGON U7 X MY IEEICEETEY AETT,

1

POINT # —2%& hddd.dddddd TT> 21— K L/~ MARC21/XML H#iF 5 — & (D25 #i

SELECT
ST AsText(
ST _GeomFromMARC21("'
<record xmlns="http://www.loc.gov/MARC21/s1lim"”>
<leader
>00000nz a2200000nc 4500</leader>
<controlfield tag="001"
>040277569</controlfield>
<datafield tag="034" indl=" " ind2=" ">
<subfield code="d"
>W004.500000</subfield>
<subfield code="e"”
>W004.500000</subfield>
<subfield code="f"
>N054.250000</subfield>
<subfield code="g"”
>N054.250000</subfield>
</datafield>
</record

>'));

st astext
POINT(-4.5 54.25)
(1 row)

POLYGON % —D%& & hdddmmss TLY I— R U7z MARC21/XML Hi# 5— & (D2

SELECT
ST AsText(
ST 