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PostGIS Tutorials

4. Introduction to SQL

On the previous tutorial we learned how to install, how to load data, and display
spatial information through the use of PostgreSQL. Now we will take a look at the ba-

sics of SQL and how we can use it to manipulate our data.

What is SQL?

o SQL stands for Structured Query Language which is a programming language de-

signed to manage data held inside a relational database system or RDBMS. Through

the deployment of SQL we can ask questions to our data and also manipulate it.

On this tutorial you will learn the basic operators and conditions and how to con-
struct a SQL to perform basic tasks.

We will be using the census neighborhood demographics 2010 data from Den-

ver Open Catalog.

So, open pgAdmin III and let's get started.
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Before we ask any question to our data let’s investigate the contents of the table.
Let’s write a simple SQL what will display all the table.

The select query is the most basic element of any SQL sentence, though there are

SQL that won't require it. Select will return data from a specific table based on a specific
condition.

Let’s try to retrieve all the data from the neighborhood table. Write the following
statement of the query builder and press f5.

select * from census_neighborhood_demographics_2010

The asterisk * informs that we want to retrieve all the data from the source table.
This should be your result.

28 Query - Denver on postgres@localhost:5432 = =
File Edit Query Favourites Macros View Help
= & | 5B | | | bR E | ¢| O penver on postgres @localhost: 5432 v
SQL Editor | Graphical Query Builder ¥
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select * from census_neighborhood demographics_2010
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Qutput pane X
Data Qutput | Explain Messages History ¥
gid nbhd_id nbrhd_name population hispanic_2 white_2010 black_2010 nativeam_2 asian_2010 hawpacis_2 other_2010 ~
integer | character varying(254)| character varying(254) | numeric numeric numeric numeric numeric numeric numeric numeric
1 32 Hampden 17547.0000000| 2505.00000000 11750.0000000|1963.00000000) £4.0000000000|72&.000000000 20.0000000000 38.0000000000
2 2|3 Baker 4879.00000000 1664.00000000 2854.00000000|144.000000000 43.0000000000|52.0000000000 10.00000000007.00000000000
3 3|70 Washington Park £905.00000000|295.000000000 §356.00000000|28.0000000000) 89.00000000000|119.000000000 3.0000000000013.0000000000
4 4/13 Cherry Creek 5589.00000000|332.000000000 4896.00000000|79.000000000017.0000000000|162.000000000 4.000000000003.00000000000
5 5|22 Country Club 3001.00000000|94.0000000000 2740.00000000|20.0000000000) &.00000000000|77.0000000000 1.00000000000/5.00000000000
6 &(17 Clayton 4336.000000002126.00000000 §99.000000000|1308.00000000 32.0000000000|42.0000000000 4.000000000003.00000000000
7 7|55 Skyland 3106.00000000573.000000000 822.000000000|1498.00000000/17.0000000000|20.0000000000 1.0000000000012.0000000000¢
B 2|15 City Park West 4844.00000000524.000000000 2981.00000000|995.00000000053.0000000000|284.0000000000 1.0000000000020.0000000000
9 9 Capitol Hill 14708.0000000 1654.00000000 11554.0000000|649.000000000 99.0000000000|333.000000000 9.00000000000 28.0000000000!
10 1047 North Capitel Hill |5223.00000000 &50.000000000 4283.00000000)536.000000000 41.0000000000|148.000000000 3.000000000008.00000000000.
11 1118 Civic Center 1577.00000000151.000000000 1230.00000000|281.000000000010.0000000000|60.0000000000 0.00000000000/0.00000000000
12 12/10 CBD 3648.00000000 355.000000000 2744.00000000|254.000000000 34.0000000000|122.000000000 4.00000000000 14.0000000000.
13 13 83 Unicn Station 4348.00000000 290.000000000 3537.00000000|94.0000000000 16.0000000000|327.000000000 1.00000000000/2.00000000000
14 14 28 Five Points 12712.0000000 2863.00000000 7240.00000000|1936.00000000/ 103.000000000|219.000000000 12.000000000020.00000000001
15 15 80 Stapleton 13948.0000000 1812.00000000 9718.00000000|1395.00000000 £0.0000000000|515.000000000 7.0000000000031.0000000000
16 16 36 Highland 8429.00000000 3140.00000000 4840.00000000|161.000000000 54.0000000000|115.000000000 10.0000000000/7.00000000000
17 17 2% Globewille 3687.00000000 2501.00000000 950.000000000|112.000000000) 36.0000000000|27.0000000000 5.00000000000 6.00000000000
18 8|66 Univeraity Park 7491.00000000 484.000000000 §253.00000000|158.000000000/12.0000000000|41%.000000000 4.0000000000012.00000000001
19 1921 Cory - Merrill 3892.00000000 238.000000000 3440.00000000|38.0000000000 £.00000000000|104.000000000 1.00000000000/9.00000000000
20 2071 Washington Park Wes|6393.00000000 444.000000000 5626.00000000) 6%.0000000000 28.0000000000|85.0000000000 0.00000000000/11.0000000000)
21 21/ 5% Speer 10954.0000000 1222.00000000 £971.00000000|235.00000000051.0000000000|242.000000000 10.000000000017.0000000000¢
22 22 20 Congress Fark 10235.0000000 &28.000000000 8425.00000000|452.000000000 46.0000000000|214.000000000 4.00000000000 25.0000000000"
23 2318 Cole 4651.00000000 2847.00000000 511.000000000|752.000000000 20.0000000000|21.0000000000 4.00000000000 17.0000000000
24 24 82 Sunnyside 58726.00000000 5768.00000000 3321.00000000|286.000000000 104.000000000|94.0000000000 3.0000000000025.0000000000.
25 25 54 Ruby Hill 9820.00000000 6797.00000000 2052.00000000|235.000000000 §8.0000000000|567.000000000 4.00000000000 22.0000000000
26 26 64 Universicv 9375.00000000 §27.000000000| 7796.00000000|162.000000000) 46.0000000000| 521.000000000 4.00000000000|18.0000000000 ¥
< >
OK. Unix  Ln 1, Col 52, Ch 52 78 rows. 67 ms
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You may have notice that the original table name is quite long, so let’s change it
using the alter table command, let’s rename it to just neighborhoods.

alter table census_neighborhood_demographics_2010 rename to neighborhoods

Observe that we have a richness of demographic data on this table, let’s play

with this data. Let’s ask what is the average population among the Denver neighbor-
hoods, for this we will use the avgquery.

select avg (population) from neighborhoods

o )
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Ok, Unix  Ln 1, Col 11, Ch 11 1row, 54 ms
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Notice that the result table display only avg as name, this is because we didn’t

specify any name for our result column. We can fix this by using the as operator, which
will provide a name for our result column.

Select avg (population) as avgpopulation from neighborhoods

Now we should have a table more descriptive.
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K. LInix Ln 1, Col 61, Ch 61 1 row, 12 ms
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Very often in GIS we will be dealing with relationships inside the same data. In
this exercise we will ask what is the percentage of Hispanic population living in Denver.

select 100 * sum(hispanic_2) / sum(population) as hispanicpct from neighborhoods

The idea is very basic, we multiply the sum of the entire Hispanic population
across the city by 100 and divide by the sum of the overall population. The result is:

E 5

) Query - Denver on postgres@localhost;5432 * - H
File Edit Query Favourites Macros View Help
= | .EE; o | | | b lkps D[H] = | ¢ | O Denver on postgres @ocalhost: 5432 W
SQL Editor | Graphical Query Builder v
Previous queries v Delete Delete Al
select 100 * sum(hispanic 2} / sum(population) as hispanicpct from neighborhoods
£ >
Output pane x
Data Output | Explain Messages History ¥
hispanicpct
numeric
1 31.8191209684E8125993
OK. Unix  Ln 1, Col 62, Ch 62 1 row. 32ms
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Let’s break the previous result into more detailed information, perhaps by neigh-
borhood unit. For this we need to group the result by neighborhood.

select nbrhd_name, I sum(hispanic_2) / sum(population) as hispanicpct from neighborhoods

group by nbrhd_name

Notice that in this case we asked the query to select and return two columns, if
we don’t ask for the name column the result would only the numbers. The result is a
concise and read to read table that shows percentage for each neighborhood.
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nbrhd_name hispanicpct
character varying(254)  numeric
1 Country Club 3.1322892369210263
2 City Park 10.45753163398692810
3 Cherry Creek 5.9402397566648774
4 College View / Sout| 67.8362573099415205
5 Owverland 30.5680793507664563
6 Sunnyaide 59.3049557886078552
7 Westwood 80.66640836588402832
B Hampden South 11.1969380654140571
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What if we want to know what are the neighborhoods in Denver that have a pop-
ulation less than 50007 Let’s write a query!

select nbrhd_name, population from neighborhoods where population <alll

Now we introduce the where query. This query is probably one of the most powerful
tools in SQL, it allows us to put restriction in our query and make more complex ques-

tions. The less signal <has the same meaning as in algebra. Other Signs are:

_ Equal to
Not Equal to
<>
S Greater than
Less than
<
.- Greater than or
- equal
. Less than or
- equal
IJ t Range between
BIWEEN two value
|k Match a charac-
IKE ter pattern
Change the
ds name a field
name
=] Query - Denver on postgres@localhost:5432 * - B
File Edit Query Favourites Macros View Help
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select nbrhd name, population from neighborhoods where population < 5000

€ >
QOutput pane x
Data Output | Explain Messages History ¥
nbrhd_name population ~
character varying(254) numeric
1 [Baker
2 Country Club 3001.0000
3 Clayton 4336.0000
4 Skyland 3106.0000
5 City Park West 4844.0000
6 Civic Center 1577.0000
7 CED 3648.0000
8 Union Station 4348.0000
9 Globeville 3687.0000 v
OK. Unix  Ln1,Col73,Ch73 27 rows. 31ms
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Let’s recapitulate what we used on this tutorial.

Select

Will return data based on
the query

Return all

Alter table

Changes some aspect of the
table, in our example the
name

Rename to

Rename the table’s name, to
be used with the Alter table
statement

Avg

Calculate and return the av-
erage of a given column

Group By

Group the result-set by one
or more columns

Where

Compare the predicate and
return only the rows that are

Qqual to

Not Equal to

Greater than

Less than

Greater than or
equal

Less than or
equal

hEtWEE” two value

Range between

Match a charac-
ter pattern

Change the
name a field
name




