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PostgreSQL & PostGIS Showcase - Centralized spatial data manipulation, storage
and retrieval

As a new user of GIS tools and data, it became evident that the huge volumes of raster and
vector based data files you acquire, manipulate and modify can quickly get out of control.
Developing a server based system which can use to access GIS data is desirable.

PostgreSQL is a full featured, mature, open sourced RDBMS which implements ANSI SQL
standards. PostGIS is a separate product which adds support for geographic objects to
PostgreSQL. This combination offers optimized spatial queries following specifications
developed and standardized by the Open Geospatial Consortium (OGC). Analogous
alternatives to PostGIS include ESRI SDE & Oracle Spatial Extensions

This presentation will give an overview of PostGIS, using sample GIS datasets and open

sourced GIS tools to access and display GIS information stored in a PostgreSQL remote
database. This platform offers a low cost solution to help implement GIS with Registry data
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PostgreSQL

m Mature ANSI compliant, SQL RDBMS
— (ie MS SQLServer, Oracle, MySQL, ...)

m Open Source

m Well integrated administration GUI called
PGAdmin lli
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PostGIS

m Integrated ‘Add On’ for PostgreSQL

m Supports spatial functions and
processing.

m Integrates with PostgreSQL GiST &
‘Sparse indexes’

m Widely supported by ‘Open’ GIS projects
m Import and Export Shape files
m (raster support in future versions)
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PostgreSQL & PostGIS

m Runs on Win32, Xnix, OsX, Solaris
platforms.

m Linux install my preference. (Ubuntu long
term support (LTS) Server good solution.

m My environment uses precompiled, Ubuntu
APT packages (ie EASY to install !)
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Setting up a Spatial Database

1) Create a database. You must be the postgres superuser to co this:

From the shell:

§ createdb mytestdb
TIP: if vou get permission errors, try:

$ sudo su postgres
§ createdb mytestdb

REMEMBER: type 'exit’ when yvou're done with these postgres commands o returmn to your normal user.
2) Set up the postgis libs:

% createlandg plpgsgl nytestdb
2.a) If you installed from packages:

# psgl -d mytestdh -f£ jusrfsharejpnstgresql—ﬁ.E—pnstgisflmpnstgis.sql

if there were no errars (if the last line of output is COMMIT), then

$ psgl -d mytestdh -f£ fusrfsharejpnstgresql—ﬁ.I—pDstgisfspatial_ref_sys.sql
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PostgreSQL gui admin tool — showing a Spatially Enabled PG database
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DDL to define a new PostGIS table

-- Table: "CalifBlockGroups"

-- DROP TABLE "CalifBlockGroups";

CREATE TABLE "CalifBlockGroups"

(

)

gid integer NOT NULL,
"STATEFPO0" character varying(2),
"COUNTYFPOO" character varying(3),
"TRACTCEOO" character varying(6),
"BLKGRPCEOO" character varying(1),
"BKGPIDFPO0O" character varying(i12),
"NAMELSADOO" character varying(13),
"MTFCCO0" character varying(5),
"FUNCSTATO00" character varying(1),
the_geom geometry,

CONSTRAINT "CalifBlockGroups_pkey" PRIMARY KEY (gid),

CONSTRAINT enforce _dims_the _geom CHECK (ndims(the_geom) = 2),
CONSTRAINT enforce_srid_the _geom CHECK (srid(the _geom) = (-1))

WITH (OIDS=FALSE);
ALTER TABLE "CalifBlockGroups" OWNER TO postgres;

CREATE INDEX "CalifBlockGroups_ndx"

ON "CalifBlockGroups"
USING gist
(the_geom);
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Load a SHP file

Intact forests data files — from Green Peace
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You could use Command Line tools:

Load data into PostgreSQL from ESRI shape file

shp2pgsql -s 4326 world _ifl_block30
public.worldforesttest > forestsload.sql

psql -n myserver -d mydb -U myuser -f
forestsload.sql
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...0r — use a plugin called SPIT, in an open
ol called QGIS

source to

1 Quantum GIS - 1.0.0-Kore

File Edit Yiew Layer Seftings Plugins Help
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' legend -
M SPIT - Shapefile to PostGIS Import Tool =] F3
—PostgreSQL Connections

| PostGIS on Yia hd
[ Conneck ] [ T ] [ Edit l [ Remave ]

~Impart options and shapefile list
(%] LUse Default Geometry Column Mame or specify here
[%] Use Defaulk SRID or specify here E-l I%]
Primary key Column Mame [gid ]
Global Schema [public | v]
“ile MName| ~eature CIasleeaturesl)El Felation Nam: Schema ‘
[ Add ] ’ Remove J [ Remave Al ]

o Owerview [ QK ] [ Cancell J

%

San Diego, June 2009




—PostgreS0L Conneckions

™ Add Shapefiles 7] x
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SPIT - Shapefile to PostGIS Import Tool

CAGISYshapefilestWorldForestshworld_ifl_block30 shp | POLYGOMN
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Viewing the uploaded SHP file, using QGIS tool
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OGC Influence

m Open Geospatial Consortium
m Non profit, voluntary consensus standards body

m Publish and help implement ‘specs’. Such as
— « WMS - Web Map Service
— * WFS - Web Feature Service
— + WCS - Web Coverage Service
— « CAT - Web Catalog Service
— * SFS - Simple Features for SQL
— * GML - Geography Markup Language
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SQL - the familiar query language - has specific, GIS extensions for the

GIS community, which are laid out by OpenGIS PostGres/PostGIS — it is
called Simple Features for SQL (SFSQL)

What is SFSQL?

Orne of the greatest things about Spatial Relational Databases is that they bring GIS to a new level by allowing vou to apply the

that marries SQL with GIS is called Simple Features for SOL (SFS0LY. In essence SFSOL introduces a new set of functions and
aggregate functions to the SQL Language,
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COMMON USE SFSQL EXAMPLES

--Create a spatlal 1index on the new geometry <oolumn

ALTER TABLE testtable ALTER COLUMN the geom SET NOT NULL;

CREATE INDEX idx testtable the geom ON testtable USING giat (the geom) ;
ALTER TABLE testtabkle CLUSTERE ON 1dx testtable the geom;

--Create a geometry column named the geom 1n a
--table called testtable located in schema public
-- to held polnt geocmetries of dimensicn 2 in WGEL4 longlat
SELECT Addceﬂmﬂtryﬂolumq[’public‘, 'testtable', 'the geom', 432&, "POINT', Z);

--Insert a record into the new table
INSERT INTC testtable (descriptlicon, the geom)
VALUES ( 'center <of boston’,
8T CecomFromText ("POINT (-71.082138031005%, 42.3123228165771) "', 432&));

--Inesert a polnt record into the new table - faster than st _geomfromtext for polnts
INSERT INTZ testtableidescription, the geom)
VALUES ( 'center of boston',
ST _SetSRID (ST MaksPolnt (-71.089128031005%, 42.3123226165771), 4226));

--Break up miltipoliygons 1pto individual poliygons

SELECT neigh name,

ST _GeocmetryN (the geom, generate seriea(l, numgecmetries (the geom) ) ) As polygeon
FROM neilghborhoods;

--Take individual polyvgons and coreate one miltipolyvgon for each neighborhood
--Note 1f vou have a mixed collecticon of geometries, will return a geometry collection
SELECT neigh name, 5T Collect{polygecm) as the geom
FROM neighborhoods
GROUFP BY nelgh name;
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ST Dimension

ST Dump

ST EndPoint

ST Envelope

ST ExteriorRing
ST GeometryN

ST GeometryType
ST InteriorRinglN
ST IsClosed

ST IsEmpty

ST IsRing

ST IsSimple

ST IsValid

ST mem size

ST M

ST NumGeometries
ST NumInteriorRings
ST NumPoints

ST npoints

ST PointN

ST SetSRID

ST StartPoint

ST_Summaryl
ST X

ST XMin, ST XMax
ST Y

YMin, YMax

ST Z

ZMin, ZMax

Common Spatial Type (ST) Functions

ST Boundary*

ST Buffer+*

ST BuildArea*

ST Centroid+

ST ConvexHull~*
ST Difference*
ST Expand

ST ForceRHR

ST Union*

ST Intersection*
ST PointOnSurface*
ST Reverse

ST RotateX

ST RotateY

ST RotateZ

ST Scale

ST Simplify

ST SymDifference*
ST Transform

ST Translate

ST TransScale

ST Area

ST Azimuth

ST Distance

ST distance sphere
ST distance spheroid
ST length spheroid
ST length

length3d spheroid

ST max distance

ST Perimeter

ST AsBinary
ST AsText

ST AsEWKB

ST AsEWKT

ST AsHEXEWKEB
ST AsGML

ST AsKML

ST AssSVG
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Smallest area of any Calif tract

i E—?Guer}f rich_gis_db on posigresi@68.181.190.178:5433 *
File Edit Clery Fawvourtes Macros “iew Help

DEH (B [an| O bhe w7

¥ich gis dbonp

osbgres@ed, 181,190, 175: 5438

SELECT "TRACTCEOO™, 3T Area(the geom)
FROM "CalifTracts"”
arder by 3T breai(the geom) limit 1;

P

Qutput pane x
Data Outpuk |E:-:|:|Iainl Messages I Histary I
TRACTCEDD |st_area
character var double precis
1 11500 I o, 7aa02050049
oK, Unix  Ln3 Col 38 Ch 98 1 rows, gsems
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Smallest area of any Calif BG

-

E¥ Query - rich_gis_db on postgres@68.181.190.178:5433 *
File Edit Cuery Favourtes Macros Yiew Help
el S 2N e |H[}[g] e M| |§|rich_gis_c||: on postores@68, 181, 190, 176:54% = |

SELECT "EKGP IDFPOO™, 3T _Area(the geom)
FEOM "CalifBlockGroups"™
order by 3T _Area(the geom) limit 1;

g d
i'EZ,‘II;|I:|:||;|I: pane o
Daka Cukput |E:-:|:|Iain I Messages I Histary I

BKGPIDFPOD st_area
character ¥ar| double precis

1 BO37ES512721 | 1.16614449355

K, |Llni:-: |Ln 1 ol 10 Ch 10 |1 Fows, 1062 ms v
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Tracts WITHIN a specific distance from a given point — SB Fire

Filz Edit Ouery Favowites bacos iew Help
Ir#ch+gis+d-b on postgresiss, 181,190, 1?8:543:;'

DEE| BB | an|LiPhate m|@

SELECT gid, "3TATEFFOO™, "COUNTYFFROO™, "TRACTCEOO™

FROM "CalifTracts™
where st_dwithinithe_geom, 'point{-113.72Z47 34.44803',.005‘},

L2 ix

| I

Diaka Cuibput I Explaine I Messages I Hiskaory I
gid STATEFPO0 |COUNTYFPOD | TRACTCEOD r!
integer character var|character var character ¥a
1 B85 Jos 083 000502
Z 46E7 05 033 DO0501

5] @ 5;3Cd5ii:hi33 Ero:-ws. gﬁm o
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QGIS delimited text import plugin

@ Create a Layer from a Delimited Text File

Delimited Text Layer

Description

Select a delimited text file containing a header row and one or more rows of x and v coordinates that you would like bo use as a
paint laver and this plugin will da the job far ool

IUse the layer name box to specify the legend name For the new laver, Use the delimiter box o specify what delimeter is used in
wour file {e.g. space, comma, tab or a regular expression in Perl style), After choosing a delimiter, press the parse button and
select the columns containing the x and v values For the layer,

Delirnited text file | C:/GIS{FluginTmpart kxt ]
m Layer name [F‘Iuginlmpl:urt ]

Delimiter [I ] |® Flain characters |} Fegular expression
 Field [Inngitude |TJ % Field [Iatitude |v]
—Sample bext

latitude |longitude |depth|lbl
34.448]-119,7247|0|Fire

] e [ ][ o ]
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Recent Santa Barbara Wildfire

QGIS tool showing Census tracts, plus imported ‘coordinate’ file with fire location

@ Quantum GI15 - 1.0.0-Kore SbFire2

File Edit “iew Layer Seftings Pluginsg Help

1rdd A RREPP nRewQ ZLLAOD [0 - BM- v R

s Lagang S

2 % 2% Plugi...

- Calif...

| ElFiles
=N ]

B 0

[5][-115.74673,32 50044 || eale |[T21552 | (3] el Rencer [z
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Links and Resources

PostgreSQL.:
http://www.postgresql.org/
PostGIS:
http://postgis.refractions.net/
Good PostGIS tutorial:

http://www.bostonqgis.com/?content name=postqgis tutO1

Documentation:

http://postgis.refractions.net/documentation/manual-1.3/

http://www.bostongis.com/postqgis intersection intersects.snippet

Great QGIS references:

http://blog.qqgis.org/blog/3
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http://www.postgresql.org/
http://postgis.refractions.net/
http://www.bostongis.com/?content_name=postgis_tut01
http://postgis.refractions.net/documentation/manual-1.3/
http://www.bostongis.com/postgis_intersection_intersects.snippet
http://blog.qgis.org/blog/3

Links and Resources

Geospatial SQL system — feature matrix/comparison

http://www.bostongis.com/PrinterFriendly.aspx?content name=sqlserver2008 pos
tgis mysql compare

Open Geospatial Consortium:
http://www.opengeospatial.org/

Future for RASTER storage on PostgreSQL.:

http://www.postgresonline.com/journal/index.php?/archives/108-PostG|S-Raster-
and-More.html

http://trac.osgeo.org/postgis/wiki/\WWKTRaster
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http://www.bostongis.com/PrinterFriendly.aspx?content_name=sqlserver2008_pos
http://www.opengeospatial.org/
http://www.postgresonline.com/journal/index.php?/archives/108-PostGIS-Raster
http://trac.osgeo.org/postgis/wiki/WKTRaster

Good introductory reference:
http://tinyurl.com/r54f4y

The :
Pragmatic
Ograminers

Desktop GIS

Mapping the Planet
with Open Source Tools

Gary E. Sherman

San Diego, June 2009



http://tinyurl.com/r54f4y

HOT off the press — 118 pg draft

http://www.manning.com/obe

| | BTYTILL
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http://www.manning.com/obe

For their patience and help during all the
nagging, dumb, redundant questions
along the way.... Many Thanks to:

Myles C, Dan G — and all the NAACCR GIS
committee members
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