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Introduction to PostGIS

Objective

In this tutorial we will learn, how to register a new server, creating a spatial database in PostGIS, importing data
to the spatial database, spatial indexing and some important PostGIS special functions.

Software: OpenGeo Suite 3.0

Level: Beginner

Time required: 3 Hour

Software: OpenGeo Suite 3.0

Level: Beginner

Prerequisites and Geospatial Skills

e Basic computer skills
e IGET_WEBGIS_001 should be completed
¢  Basic knowledge of SQL is excepted
Readings
1. Introduction to the OpenGeo Suite, Chapter 2: PostGIS, pp. 21 — 38.

http://presentations.opengeo.org/2012 FOSSGIS/suiteintro.pdf

2. Chapter 13. PostGIS Special Functions Index,
http://suite.opengeo.org/docs/postgis/postgis/html/PostGIS Special Functions Index.html

Tutorial Data: The tutorial data of this exercise may be downloaded from this link:


http://en.wikipedia.org/wiki/SQL
http://presentations.opengeo.org/2012_FOSSGIS/suiteintro.pdf
http://suite.opengeo.org/docs/postgis/postgis/html/PostGIS_Special_Functions_Index.html
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Introduction

PostGIS is an open source spatial database extension that turns PostgreSQL database system into a spatial
database. It adds support for geographic objects allowing location queries, analytical functions for raster and
vector data, raster map algebra, spatial re-projection, network topology, Geodetic measurements and much more.

In this tutorial we will learn how to register a server and creation of a spatial database, and importing the
shapefiles into it, for this purpose we are using the shapefiles digitized during the tutorial IGET_GIS_005:
Digitization of Toposheet using Quantum GIS. We will also learn about the Spatial Indexing and PostGIS Special

functions in this tutorial.

Registering new server

1. Start OpenGeo Suite Dashboard via, Start 2 All Programs =2 OpenGeo Suite 3.0 = OpenGeo Suite
Dashboard.
2. In OpenGeo Suite Dashboard click on Green ‘Start’ button to start the server.

3. Start the ‘pgAdmin IIT interface by Clicking on ‘Manage’ link in ‘PostGIS’ section under
‘Components’.

[ S W W=

OpenGeo Suite -.

Dashboard
Components At a Glance

Logs Datastores Import data to PostGIS or GeoServer | Manage databases
Preferences

I_a}-'ers Style layers | Editlayers | Cache layers

TrErTET B e Maps Compose maps | Recipe Book

Getting Started
FAQ Components

“oout @ PostGIS @ Import shapefiles | About | Documentation
lﬁ‘ GeoServer Configure Import data About | Documentation
€ GeoWebCache Configure | About | Documentation
£ GeoExplorer Launch | About | Documentation

£ Client SDK About | Tutorial | API Documentation

@ OrenGEO

4. Now you will present with ‘pgAdmin II’ popup window as shown below. To add new server, click on

‘File 2 Add Server’ or click on ‘Add a connection to a server’located on the top left corner.

File Edit Plugins View Tools Help

jg/
I .
Tidd a connection to a senver,

B i i e

©
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5. ‘New Server Registration’ window will popup, fill the information as shown in the below figure to

register ‘BVU’ as new server, click on ‘OK’ to finish.

@ i [] Mew Server Registration . - . g
Properties |5t | Advanced |
Mame BvL
Host localhost
Port 54321
Service
Maintenance DB postgres -
Username postgres
Fassword ssssssss| |e—1 POSIQres
Store password
Colour [| |]
Group Servers -
[ oK [ Cancel
=— |

6. Once you clicked on ‘OK’, you might be presented with a ‘Guru Hint — Saving passwords’ window,
click on ‘OK’ in it. After few seconds, you will notice ‘BVU’ server added to the ‘Server Groups’ tree

located under ‘Object browser window’.

@ W pgAdmin II

File Edit Plugins

= Serwver Groups
EIE Servers (2
‘.. PostGLS (localhost: 54321)

To Create Spatial Database in PostGIS

—.

View Tools Help

%A

)

Spatial database system is a special kind of database system that offers spatial data types in its data model, query
language and supports spatial data types in its implementation, providing at least spatial indexing and spatial join
methods. Spatial database systems offer the underlying database technology for geographic information systems

and other applications (Ralf Hartmut Giiting, 1994).

7. Select the BVU server = Click on the ‘+” symbol left side to the BV U server > right click on the

‘Databases’ 2 Click on ‘New Database’ to create a new database.


http://dna.fernuni-hagen.de/papers/IntroSpatialDBMS.pdf
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¥ pgAdmin I

File Edit Plugins WView Tools Help
FOMed BE
D.Lbject browser x Proper]
= Server Groups
EIE Servers (2) Database
= [I BYU {ocalhost: 54321) (38 AYYAF
-, Table Refresh
-
-2z Group
I Mew Database... I
""" & PostGls ( Reports »

8. Now you will presented with ‘New Database’ popup window, Fill the following information under
‘Properties’ tab as shown in the below figure to create a database named ‘BVU_IEER_DB’.

r[:] New Database.. s s u1

Properties | Definition I Variables I Privileges | S0L |

Mame  |BVU_IEER DB |

ol |

Cwner | postares | -
This database contains the shapefiles digitised from south Pune -

Toposheet of BYU, IEER, Pung|

Comment I

ok | [ Cancel

9. Now click on ‘Definition’ tab and select the following options as shown in below figure from the down
drop list.
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@rD Mew Databasze.. | 28 .|1

| Properﬁesl Definition || Variables I Privileges I S0L |

Encoding urs | -|
Template [template_postgis | v]
Tablespace | <default tablespace> | v
Collation -
Character type -

Connection Limit |-1 I

Schema restriction

Help ok || cancel

b A

10. Click on the ‘Privilege’ tab = ‘Check’ the Check box of ‘ALL’ - Now Click On ‘OK’ in New Database

Window
-
[:] New Database... M
e W N P — s
| Properties | Definition | variauesl Privileges EQL
i UserfGroup Privileges
| |
|
|l
|
|
Ll
| l Add/Change ] [ Remove I
Ll
Privieges
Role  public -
AlLL WITH GRANT OPTION
CREATE WITH GRANT OPTION
TEMP WITH GRANT QPTION
COMMNECT WITH GRANT QPTION
Help Ok, Cancel
-

11. After few seconds you will notice ‘BVU_IEER_DB’ database has been added to the ‘Databases’ under
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‘BVU server.

@

Server Groups
El@ Servers (2)
= ] BVU (Jlocalhost: 54321)

QjevU_IFER OB

1 Qooser el

3t medford

-] postgres

-3¢ template_postgis

Importing data to PostGIS
Now we are ready to import the data files into our newly created ‘BVU_IEER_DB’ database.

12. Now go to the ‘OpenGeo Suite Dashboard” > Click on ‘Import Shapefiles’ under PostGIS.

(I N N e

OpenGeo Suite -.

Dashboard
Components At a Glance

Logs Datastores Import data to PostGIS or GeoServer | Manage databases
Preferences

Layers Style layers | Editlayers | Cache layers

TrErmam e frn Maps Compose maps | Recipe Book

Getting Started
FAQ Components
About

@ PostGIS Manage || Import shapefiles ||About | Documentation

& GeoServer Configure | Importdata | About | Documentation

€ CeogWebCache Configure | About | Documentation
£ GeoExplorer Launch | About | Documentation

£k Client SDK About | Tutorial | APl Documentation

13. Now you will notice ‘PostGIS Shapefile Import/Export Manager’ popup window on your screen =
Click on ‘View connection details...” under ‘PostGIS connection’ section.



IGET_WEBGIS_002 Introduction to PostGIS

@ O PostGIS Shapefile Import/Export Manager

PostGIS Connection

| “View connection details... | |

Importl Exportl

-Import List

Shapefile |5chema |Tah|e |Gen Column |SRID |Mode |Rm

Add File |

Options... Import About Cancel |

-Log Window

[+

-

14. Now ‘PostGIS Connection’ window will popup, enter username and password as postgres, Server Host as
‘localhost’ & ‘54321, Database as ‘BVU_IEER_DB’ as show in below figure and click on ‘OK’.

i '1
e PostGIS connection E@g

-PostGIS Connection

Usemame: Ipustgres

Password: (00000008 «—| [ostgres
Server Host: IIucthust |54321

Database:  |BVU_IEER_DB|

I OK |

15. If you entered are correct credentials, you will see ‘connection succeeded’ message in the ‘Log
Window’ as shown below. If not, you have to ensure the credentials entered are same as in Step 5:

‘Properties of New server registration’.
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@ -Log Window

Connecting: host=localhost port=54321 user=postgres

el okokbotckokok 1 o] e=BVU IEER DB
| ICunnectiun succeeded. |

Introduction to PostGIS

[+]

-

L

16. Now our database is ready to import the shapefiles, to do this click on ‘Add File’ button under ‘Import’
tab in ‘PostGIS Shapefile Import/ Export Manager’ window.

import export|

Import List

Shapefile |51::hema |Tah|e IGeo Column |SRID |Mode |Rm

Add File |

Options... Import About Cancel |

17. Browse the location where you have saved the tutorial data i.e., ‘IGET_WEBGIS_002_Data’ folder in
browser window and select all the shape files in the folder and click ‘Open’.

@ SelectaShape File v =)

?l \| Bharti Work | OpenGeo Suite IlGET_WEHGls_anz_nata

Places | Name ]
& Recently Used Bank_BvuU.shp
Barren_BVU.shp
[ Desktop Busstops_BVU.shp
& Local Disk (C:) : y_BVU.shp

C. WULs
. Softwares (D:) Contour_BVU.shp
-ationalinst_BVU.s
. Leisure () Educationalinst_BvU.shp
- Data, Tutorials, vide...

8 DyvD RW Drive (G:)

BVU.shp
ReservedForest_BvU.shp
Scrub_BVvU.shp
StreetRoads_BVYU.shp
Urban_BvU.shp 4/15/2013
UrbanGreen_BWU.shp 11427

Water_BVU.shp 11y =

| Shape Files (*.shp) ||

xgancel

%&ﬂdd | wm Remove

>

18. Now you can see the list of selected shapefiles under Import list, click on ‘Immport’ button to start the



IGET_WEBGIS_002 Introduction to PostGIS

import process.

Importl Exporl.

I-Import List II
Shapefile |Schema |Tab|e Geo Column |SRJD |M0de |Rm
F:\Bharti Work\OpenGeo Suite\IGET_WEBGIS_D02_Data\Agriculture_ public agriculture_bwu geom 0 Create O
F:\Bharti Work\OpenGeo Suite\lGET_WEBGIS_002_Data\ATM_BVU public  atm_bwu geom ] Create ]
F:\Bharti Work\OpenGeo Suite\|lGET_WEBGIS_002_Data\Bank_BWVU public  bank_bwu geom ] Create ]
F:\Bharti Work\OpenGeo Suite\|GET_WEBGIS_002_Data\Barren_BV1 public  barren_bwu geom ] Create ]
F:\Bharti Work\OpenGeo Suite\|GET_WEBGIS_002_Data\Busstops_E public  busstops_bwu geom ] Create ]

Add File |
Options... | Import | About | cancel |

19. A ‘working status’ window flashes on your screen and after some time you can see ‘Shapefile import
completed’ message in the ‘Log window’. Close this window after completion of import of all shape files.

- hl
eWorking... - - aele-as B gl - - - ﬁ

Creating spatial index...

I

20. Now, go back to the ‘pgAdmin III’ Window = Expand the ‘Databases’ under ‘BVU’ server in ‘Object
browser’ > Expand the ‘BVU_IEER_DB’> > expand ‘Schemas’ = then expand ‘Public’ > expand
‘Tables’ to see the list of imported files.

File Edit Plugins View Tools Help

e S e | lel, F8

P

Properties | Statistics Dependendes Dependents ¥
1 BVU focahasti54321) = — =
-|=] Databases (3) Table Owner Comment
- BW_IER_DB |l agricuture vy postares
’% Catalogs (2) [ atm_bwu postgres
' & z;‘f“'“”(slgl’ [ bank_bvu postgres
o E"‘le [ barren_bvu postgres
pushe [ busstops_bvu postgres
7] Collations (0)
_____ Damains (0) [ colony_bvu postgres
FTS Configurations (0) [ contour_bvu postgres
fill FT5 Dictionaries () [ educationalinst_bvu postares
S FTSParsers (0) [ highway_bwu_ postares
= FTS Templates (1) [ holyplaces by postares
- Functions (525! [ hospitals_bvu postgres
(s25)
%> Sequences (20) [ masjid_bvu postgres
5 e =Ml B openspoce v postares
[ agriculture_bvu [ quary_bvu postares
-5 atm_bvu [ reservedforest_bvu postgres
[ bank_bvu [ scrub_bvu postares
[ barren_bwu [ spatal_ref sys  postgres
] busstops_bw [Fstreetroads bvu  postares
3 colony_bw [ urban_bvu postares
[ contour_bvu
- [ urbangreen_bvu  postgres
[ educationalinst_bvu  water bvu ectares
[ highway_bvu_ - P
[ holyplaces_bvu
[ hospitals_bvu
[ masjid_bvu < n B
[ openspace_bvu
[ quary_bvu R 2
[ reservedforest_bvu
[ serub_bvu
[ spatial_ref sys
[ streetroads_bvu
[ urban_bvu
[ urbangreen_bvu
[ water_bvu
N M| K i ;
Retrieving details on tables... Done. 0.00 secs

Spatial indexing
The main purpose of spatial indexing is to support spatial selection, that is, to retrieve from a large set of spatial
objects (Ralf Hartmut Giiting, 1994) in less time more efficiently.

By default ‘Shapefile importer’ tool creates the spatial index after importing the data. See the following
figure, however, now we will learn manually how to drop and create spatial indexing using SQL command.

10
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[Dbject browser

Schemas (1) i
= & public
--43] Collations (0)
----- Domains (0)
FTS Configurations ()
----- [lfi FTs Dictionaries (1) il
{5 FTS Parsers (0)
-l FTS Templates (0)
%8 Functions (525)
[]---% Sequences (20)
=13 Tables (21)

|- [ agriculture _bvu
I - [F) Columns (13)

E—]% Indexes (1)

-y Rules (0)
% Triggers (0)

[ I S

Dropping and Creating spatial index of a table

21. Spatial indexing speeds up the query by applying R-tree algorithm to the tables for more information see
http://revenant.ca/www/postgis/workshop/indexing.html
22. Click on the @ ‘SQL queries’ tool to open ‘Query’ Window.

23. Now we will drop the spatial indexing of ‘agriculture_bvu’ table by using DROP INDEX statement, type
‘DROP INDEX agriculture_bvu_geom_gist;’ in the text box of SQL Editor.

24. Click on P to execute the command (to run/ fire the query).

25. Select the table ‘agriculture_bvu’ under Tables in ‘Object browser’, click on ' ‘Refresh Selected Object’
button from Toolbar in ‘pgAdmin III’. Now you can notice the index of ‘agriculture_bvu’ table has been
removed.

W pgadmin I - —
Hel

File Edit Plugins View Tools

I

Object browser

#2; Query - BVU_IEER_DB on postgres@localhost:54321 - -— —
File Edit Query Favourites Macros Vi i
E&|d S|l Ll | P ||E| BVU_IEER DB on postgres@localhost: 54321 |Z|
| SQL Editor I Graphical Query Builder ] (24\ £ e 25
Preyj s | '“ Delete |[ Delete All ]
i 1
I DROF INDEX agriculture bvu geom gist; I :
4 LU} L3 #| »
‘Output pane x
[ Data Output l Explain l Messages l History ] -
Query returned successfully with no result in 33 ms. -
4 »
OK. Unix Ln 1, Col 38, Ch 38 33ms

11
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-1 Tables (21)

= agriculture_bvu

: @ Columns (13)
P4 Constraints {1

— =

26. Again to create the spatial indexing of ‘agriculture_bvu’ table, use ‘CREATE INDEX’ statement, type
‘CREATE INDEX agriculture_bvu_geom_gist ON agriculture_bvu USING GIST (geom);’ in SQL Editor >

Click on P to execute the command.

= - e — — —————— —— =
4= Query - BVU_IEER_DB on postgres@localhost:54321 * [E=NEER
File Edit Query Favourites Macros Wiew Help

EB|d Ol LD REgE | | [ BVU_IEER DB on postares@localhost: 54321 ﬂ
I Scratch pad x

d

)

J SQL Editor I Graphical Query Builder

Previous queries [ hd Delete Delete Al

I CRERTE INDEX agriculture_bwvu geom gist ON agriculture_bvu USING GIST (geom):

Al

Query returned successfully with no result in 431 ms. I

Unix Ln i, Col 77, Ch 77 431 ms

Vacuum and Analyze

Vacuuming the database is a necessary action to perform after creation of Indexes, updates, inserts and deletes. It
allows PostgreSQL to recover the unused space in the database to work more efficiently. PostgreSQL offers an
‘autovacuum’ option, it automatically takes care of recovering the space and update statistics on a sensible time
intervals. To recover spaces we have to use ‘VACUUM’ command, and we have to use ‘ANALYZE’ command to
update the statistics of a table after a large number of updates and deletions. It is highly recommended to run
‘VACUUM’ and ‘ANALYZE command manually after creating indexes and data uploads to table/ entire

database.

27. Now run ‘VACUUM agriculture_bvu;’ command in SQL Editor to perform vacuuming on ‘agriculture_bvu’
table after creation of index.

12
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g':} Query - BVU_IEER_DE on postgres@localhost:34321

File Edit Query Favourites Macros View Help
FEHILRES AN PO >PERE R

SQL Editor ] Graphical Query Builder ]

Previous queries
|
| | ECU‘EIH agriculture bwvua; | @

| < | ] |

QOutput pane

| DataOutput | Explain = Messages | History

Cuery returned successfully with no result in 33 ms.

28. Similarly, to update the statistics of ‘agriculture_bvu’ table, run ‘“ANALYZE agriculture_bvu;’ command
in SQL Editor Window.

5.1‘:} Query - BVU_IEER_DB on postgres@localhost:34321 *

File Edit Query Favourites Macros View Help
ECIE L L RGP IR -

SQL Editor ] Graphical Query Builder ]

Prewious queries [

| ANALYZE agriculture bwvu; |

< | ]

Output pane

Data Qutput Explain Messages | History

Juery returned successfully with no result in 72 ms.

29. We can also perform both Vacuum and Analyze commands at a time on table/database by running

‘VACUUM ANALYZE agriculture_bvu;” command.
4+ Query - BVU_IEER_DE on postgres@localhost:54321*

File Edit Query Favourites Macros View Help

ER|I{BERO AL PREIgE =

£
1
|

SQL Editor I Graphical Query Builder ]

Previous queries [

VACUUM ANALYZE agriculture bwu;|

|
|| Output pane

|l| Data Cutput | Explain | Messages | History

fmery returned successfully with no result in 42 ms.

Note: you can also run multiple commands on Query tool.

13
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Clustering data

Clustering feature in PostgreSQL allows us to reorder records in the table on disk from unordered state to the order
state. This ensures that records with similar attributes have a high likelihood of being found in the same page,
reducing the number of pages that must be read into memory for some types of queries.

30. To cluster the data in ‘agriculture_bvu’ table, run ‘CLUSTER agriculture_bva USING

agriculture_bvu_geom_gist;’ command in SQL Editor.

,',f:- Query - BVU_IEER_DE on postgres@localhost:34321 *

File Edit Query Favourites Macros WYiew Help
EE| S Sl Ll b MEgE R ? | OswE

SQL Editor | Graphical Query Builder

Previous queries[ "’” Delete ]

| CLUSTER agriculture bvu USING agriculture bvu geom gist:| |

QOutput pane

Data Output Explain Messages | History

|".,,juer5,' returned successfully with no result in 195 ms. |

PostGIS Special Functions

PostGIS has a 525 special functions, therefore we will discuss few important functions here, which we use
frequently. Please refer ‘Chapter 13: PostGIS Special Functions Index’, for full list of functions available in
PostGIS.

We will cover following special function in this exercise to get an idea of how we can use special functions.

e ST_IsValid e ST_Buffer

o ST_IsValidReason e ST_Intersects

e ST_Centroid e ST Distance

e ST contains e ST AsText

e ST Length e ST Intersection
Validation

Before performing any operations on database, it is very important to validate the data in the database to avoid
future conflicts. This validation can be by visual inspection or using special function. No one method alone ensures
the data is free from errors, this means some errors still exist after visual inspection and vice versa. It is always
recommend practicing the both methods will yield good results. In this tutorial we will use the special function
called ‘ST IsValid’ to validate the geometry of data present in the ‘urban_bvu’ table.

31. The following query shows the validity of polygon having ‘gid 39" in ‘urban_bvu’ table. runthe following
command in ‘SQL Editor’

SELECT ST_IsValid ((select geom from urban_bvu where gid=39));

32. The result will be displayed in ‘Output pane’ showing ‘t’, it stands for Boolean true, this means the polygon
with ‘gid 39’ has correct geometry.

14
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;."* Query - BVU_IEER_DB on postgres@localhost:534321 *
i - i

I — - - — —
File Edit Query Favourites Macros View Help

ER|ldBRC AR O[> | D Ome

Scral

SQL Editor ] Graphical Query Builder ] ¥

Previous queries [ T] Delete Delete Al

@ 3T_IsValid ((select geom from urban_bmll where gid=39)):

Qutput pane
Data Output ain | Messages | History |

@ st_isvalid

boolean
1 | |

33. Itis really a tough job to check the validity for each and every feature individually, if we are dealing with
huge data. In order to find all invalid polygons in the ‘urban_bvu’ table, along with the gid of the
corresponding polygon run the following query. You can see we used ‘NOT" keyword before ‘ST _IsValid’

function to find invalid geometries.

SELECT gid
FROM urban_bvu
WHERE NOT ST_IsValid(geom);

J SQL Editor ] Graphical Query Builder

@ Previous queries [

SELECT gid
FROM urban_bvu
WHERE NOT 5T_IsValid(geom):

4 1L}

Output pane

iData Qutput amlain IMEssages m

gid
integer
435

48

47

43

B WM

34. We don’t know the reason for invalidity of above polygons, in order to find the reason for invalidity use
‘ST IsValidReason’ function. Run the following query in SQL Editor.

SELECT gid, ST_IsValidReason(geom)
15
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FROM urban_bvu
WHERE NOT ST_IsValid(geom);

35. The result is shown below; it says self intersection is the reason for invalid of the polygons.

5
SQL Editor | Graphical Query Builder ¥

Previous queries - Delete Al

JELECT gid, 3T_IsValidReason (geom)
FROM urban bwvu
WHEEE HOT 3T _IaValid(geom);

[
m
m
m

1 [ i b
Qutput pane
@ Data Output | Explain Messages History
gid st_isvalidreason
integer text
1 45 Self-intersection[379816.933398036 2039923,78543972]
2 45 Jelf-intersection[379135.108040535 2039501.27893043]
3 47 Self-intersecticon[376789.28353432 2040214.95904231]
4 49 Self-intersection[379086.026487166 2041212.27174416]

Rectifying the invalid geometry using ST_Buffer

Buffering is very common proximity analysis tool in Geographic Information Science. You can
find a detailed explanation to buffer analysis in the article Buffer Analysis in GIS, written by
Nagapramod. PostGIS allows users to perform buffer analysis through ‘ST Buffer’, USINg this function you
can buffer a geometry in 2 ways

e Positive buffer: A buffer extending outwards/ away from geometry

e Negative buffer: A buffer that extends inside the geometry (this type of buffer don’t work on point and
line and in case where the negative buffer is greater than the size of polygon)

36. The following query will create a new table named ‘BVUHospital_Buffer’, it contains a circular polygon
area falling around 750 metres of Bharati Vidyapeet Hospital in ‘Hospital_BVU’ table. This buffer zone
contains approximately 1.5 km long Pune- Satara highway, unfortunately if any accident occurs on this
road, the victim may be reach this hospital in 2-3 mintues.

CREATE TABLE bvuhospital_buffer AS
SELECT ST_Buffer(geom,750) AS geom
FROM hospitals_bvu

Where gid = 21;

Note: To see the ‘bvuhospital_buffer’ table under the list of tables, select Tables in the object browser and click on
‘Refresh Selected Object’ button from Toolbar in ‘pgAdmin I11°.

16
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S
S0L Editor I Graphical Query Builder ] ¥ || =
Previous queries[EREATETﬂEquhﬂSﬁEJ_buﬁerAS! *” Delete “ Delete Al ]
CREATE TAELE bvuhospital buffer A3 -
SELECT 5T Buffer(geom,750) A5 geom EI
FEOM hospitals bvu
Where gid = 21;]
i
ol : .
Qutput pane

| DataOutput | Explain | Messages | History

Query returned succesafully: 1 row affected, 135 m3s execution time

37. The result of above buffer zone can be visualized in QGIS, via Layer > Add PostGIS Layers = establish
the connection as per the credentials in Step 5 & 8 in ‘Add PostGis Layer’ window > click on ‘Connect’ >
select ‘bvuhospital_buffer’ table = click on ‘Add’ > select “WGS84 / UTM zone 43N’ as CRS > click ‘0K’

S Quntm G 180Ubos” v N e s s e v e J

File Edit View Layer Settings Plugins Vector Raster Database Analysis Web Help

() NmaE@ddéds RRPPPRPISURBPI® 7at.000 PuDYEH
HAANAYBAANONOE « L el ®  HASE 0PQRAARAAARSRK PO

ChBONBRINADDC P ot IEORR A-% #-8-a B
S @3 o Thonk 2%
@ % .. bvuhospital_buffer e [ 2 v e it =
£ ¥% hospitals_bvu uh i - ; G
o / < |
@ +% Hospitals BVU = - & 2 - - TR M;ﬂeﬂa ¢
2 \¢_ contour BVU 3 P 4 - <
% 710 toposheet georet B Al : }
=il | Vanas e = i
.-ﬂ/ | g ( & o i 2 2 . L)
e et L e . | 47
ovmmary —h ‘ Nagar/ M, =8, v LATT T
L 3 : i dal LeEio ; A
s ——] St - dﬂq \
o 7
( \ B a . s ‘.' S
fond= abygn staus Y at
= oo, .
A o000
% Control rendering order LRV 2
- HumsrEHRO
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38. We can also use ST_Buffer function keeping the buffer distance as zero meters to rectify the self
intersection error in the geometry. Run the following command to create a valid urban table, i.e.,
urban_valid_bvu from ‘urban_bwvu’ table.

CREATE TABLE urban_valid_bvu AS
SELECT ST_Buffer(geom,0) AS geom ,gid
FROM urban_bvu;

[+ [25] SECTUD_DWU
: spatial_ref_sys
T streetroads_bwu

J SQL Editor I Graphical Query Builder

Previousqueries[ '” Delete H Delet

CEELTE TABLE urban walid bvu A3
SELECT 5T Buffer(geom,0) AS geom ,gid
FROM urban_bvu:|

urban_valid_bwu
urbangreen_bwu
5 wards_bvu
- water_bwvu

% Trigger Functions (2) < jl |
JJ_j_E Views (2)
QOutput pane
ny Replication (0) tpu
iVectorData | Data Output | Explain | Messages | History
ver

Query returned successfully: 49 rows affected, 493 ms execution time.
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39. By running the following query in the SQL Editor, we can see the manipulation of urban polygons with
zero buffer distance worked or not?

SELECT gid,
ST_IsValidReason(geom)

FROM urban_valid_bvu

WHERE NOT ST_IsValid(geom);

SQL Editor = Graphical Query Builder

Previous queries[
SELECT gid,]

53T_IsValidReason (geom)
FROM urban walid bwvu
WHERE NOT 5T IsWValid({geom):

il I

Qutput pane

Data Output | Explain Messages History

oid st_isvalidreason
integer| text

40. Yes! From the blank results we can conclude that is there is no invalid geometries exist in the
‘urban_valid_bwvu’ table.

ST_ Centroid: This function will return a point geometry that is placed at the centre of a given geometry.

For example, Pune Municipal Corporation (PMC), want to erect a ‘Chatrapati Shivaji Monument and a fountain’
in the center of ‘Upper Katraj lake’ to attract people to the park, caould you help them by supply the coordinates
of center of lake?

41. Yes, you can use ‘ST Centroid’ function to compute the center of Upper Katraj Lake. Run the following
query in SQL Editor.

select ST_AsText(ST_Centroid
((select geom from water_bvu where gid=2)));

42. In above query we are requesting the center of lake as text by using ‘ST AsText’ function. This will yield
result with Easting and Northing values of center of lake in Data Output pane.

SQL Editor | Graphical Query Builder

Previous querieslSELECT "Mame" as BusStop_Name FRO "” Delete ][ Delete

Hselect 5T AsText (ST Centroid
L {{3elect geom from water_bwvu where gid=2)});

1| T

Output pane

Data Qutput | Explain Messages History

st_astext

text

1 POINT (379786.277236707 2040786.31334766
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ST_Contains : It checks for and returns the geometries that are completely inside of another geometry. For
example, PMC wants to modernize the bus stops in ward ID number 75. For this purpose they need the name of
bus stops exist in ward 75, how you can help PMC?

43. You can ‘ST Contains’ function to answer above query. Run the following query to get the results.
SELECT bs_name as BusStop_Name
FROM wards_bvu, busstops_bvu
WHERE ST_Contains (wards_bvu.geom,busstops_bvu.geom)
AND wards_bvu.id =75;

44. The above query will result a table of 25 rows in output pane showing the bus stop falling under ward
ID:75
Scratch pad 4

| SQL Editor | Graphical Query Builder ¥
A
Previous gueries hd Delete Delete All

SELECT bs_name as Bus3top_ Name

FROM wards_bwvu, busstops_bwvu

WHERE 5T_Contains (wards_bwvu.geom,busstops_bvu.geom)
AND wards_bvu.id =75;

il I 5 4 b

QOutput pane o

Data Output | Explain Mess3ges History

4l

busstop_name -
character varying(50)

shiva coclony
bharti's widyapeth
rajaram gas agency
katraj dairy

m

katraj dairy
katraj

katraj

chandra khaga rest

-BE-RE SR RS R R TR SR

dalvi gacn
10 |ram nagar

11 hemi body

12 datta nagar
13 datta nagar
14 datta nagar
15 wonder city
16 katraj bypass

ST_Intersects: This function yields a Boolean output, it return true, when the geometries overlap, touches or
intersects each other and false in case of disjoint.

For example: Roads are often fragments the reserved forest areas, this is a barrier for wild life passages. In India
road kill of wild life is very common, in order to prevent this situation, we need to take useful measures along the
roads passing through the forests. We can use ‘ST Intersects’ function to identify the roads passing through the
forests.

45. The following code shows, highway road segment, which are passing through the reserved forest area of
south Pune toposheet.

SELECT name as HighwayName
FROM highway_bvu as hw, reservedforest_bvu as rf
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WHERE ST_Intersects (hw.geom,rf.geom);

Scratd

4l

SQL Editor | Graphical Query Builder

Previous queries [SELECT "Mame” as BusStop_Mame FRO - ” Delete ] [ Delete Al

SELECT name as HighwayName
FROM highway bvu a3 hw, reservedforest bwva as rf

WHERE 5T_Intersects (hw.geom,rf.geom):?

I 1| 1] b p

Qutput pane
Data Output | Explain Messages History

highwayname
character varying(80)

1 HH4

46. The result of query in step 45, showed that ‘NH4’ highway is passing through the reserved forest area,
now we are interested to know the length of the segment of NH4, which is passing through the reserved
forest, it helps us to estimate the cost of a project, which is aimed to create a fence along the road and
optimal underground wildlife passages. For this purpose we will use ‘ST Length’ function along with
‘ST Intersection’.

47. Run the following query in SQL Editor to get the length of NH4 segment passing through the reserved

forest area.
SELECT SUM (ST_Length (ST_Intersection (hw.geom, rf.geom)))
as total_length_of_highway_in_RF
FROM highway_bvu as hw ,reservedforest_bvu as rf;

SQL Editor | Graphical Query Builder ¥

Previous queries ISELECT "Mame" as BusStop_Mame FRO + ” Delete ] [ Delet= Al ]
SELECT 5UM (3T_ILength (5T _Intersection (hw.geom, rf.geom =

a3 total_length of highway in RF |_.= |

FRCM highway bva &3 hw ,reservedforest_bvu as r:';l

1

4 | 11 k

Output pane

Data Output | Explain Messages History

total_length_of_highway_in_rf
double precision

1 3592.8769676836

48. Measuring area is a very common task in GIS. ‘ST Area’ function is used to measure area in PostGIS.
Following query will yield the areas of five biggest wards of PMC in descending order.

SELECT gid,
ST_Area (geom)/10000 as " Area in Hectares"
FROM wards_bvu

ORDER BY "Area in Hectares'" DESC
20
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LIMIt 5;

File Edit Query Favourites Macros View Help
EH SRR AN LD RERE |

: |@
J SQL Editor ] Graphical Query Builder ] ¥

Previous queries [ '] Delete Delete all

SELECT gid, -
5T_Area (geom)/10000 as "irea in Hectares™ D
FROM wards_bwa

CRLER BY "Area ih Hectares™ DESC

=)

LIMIt 5; &
4 i 3
Output pane
Data Output | Explsin | Messages | History |
gid Area in Hectares
integer double precision
1 T& 2099.511569607
2 77 1615.08055945¢
3 L] 1397.957626587
4 gl 1331.078258234
5 3 1155.313459551

49. Often it is very useful to measure the distance between starting and destination stations. For such tasks
we will use ‘ST Distance’. This spatial function will give cartiesian minimum distance between two
geometries. Use the following command to find distance between bus stops having gid 1& 15 in project
units, in our case meters.

SELECT ST Distance
((SELECT geom from busstops_bvu WHERE gid=1),
(SELECT geom from busstops_bvu WHERE gid=15));

SL Editor I Graphical Query Builder ] - |
Previous gueries [ V][ Delete ] [ Delete all ]I

SELECT 53T _Distance
B {{SELECT geom from busstop3_bvu WHERE gid=1),
L (SELECT geom from busstops bvu WHERE gid=15));:

1| [T | 3

I{h.:t::utpa'le
Data Output | Explsin | Messages | Hii‘.tory |

st_distance
double precision

1 3810.86126780502
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