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MANUAL GUIDE
Data Processing & Management
(QGIS, PostgreSQL, PostGIS)

3.1 Introduction

The general flow of processing and managing Training Data in PostgreSQL is depicted in the
following flowchart:

Toponym Data Toponym Data Toponym Data ;
Collection Tools [ Collection > Handling Tools | GazetteerCroation

QGIS 2
. Real World ! ‘— Gazetteer Creator plugin

 KoboToolbox

=
s |
Toponym Data PostgreSQL l -

The collected geographical names data, obtained through surveying tools, undergoes
extraction into spatial formats such as GeoJSON or Shapefile to facilitate subsequent data
processing and management. During this training, the primary tool employed for processing
geographical names data is GIS software, particularly QGIS. Data management is carried
out using PostgreSQL, a Database Management System (DBMS), which is enhanced by the
spatial capabilities offered by the PostGIS extension. To streamline the migration of
geographical feature data into the database, the Save fo PostGIS plugin is utilized within
QGIS.

The spatial data, in the form of geographical names, is imported into QGIS to undergo
processing with the principal aim of ensuring compatibility with the PostgreSQL geographical
names database format. This includes consistent column naming and attribute completion.
Upon successful formatting, the geographical names data is inserted into the database using
the Save to PostGIS plugin, developed by BIG. This plugin empowers users to insert data
into pre-existing tables specifically designed within the PostgreSQL. Data management is
performed utilizing a Database Management System (DBMS), taking into account various

factors including data accessibility to enable access by multiple users, data security involving
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authorization, data administration and management encompassing tasks such as backup,

restoration, and data optimization, and supporting scalability.

The geographical names data stored within the database can be accessed by multiple users
for a variety of purposes, including processing and presentation. Users have the option to
utilize GIS applications such as QGIS and Openjump, GIS servers such as Geoserver, or
develop their own web-based or desktop applications. In this training, the stored data is
additionally presented in the form of a gazetteer utilizing the Gazetteer Creator plugin in
QGIS and Gazetteer Creator (standalone desktop application). This plugin and application
facilitates data retrieval from the database and enables the generation of a gazetteer in PDF

format, specifically designed for printing purposes.

The steps of the Data Processing and Management workflows are :
e Database Creation - Create Database using PostgreSQL
e Table Creation - Create Geographical Names Table based on design
e Data Processing - Ensuring compatibility with the PostgreSQL geographical names
database format, including consistent column naming and attribute completion
e Save to PostGIS - Migrating data to Geographical Names Table using Save to
PostGIS plugin

3.2 Installment
1. PostgreSQL

The installation procedure for the PostgreSQL server on a Windows operating system
entails the following general steps:

1. Visit the official PostgreSQL website at https://www.postaresgl.ora/download

2. Proceed to download the appropriate installation file from the provided link.

€ 5 C & postgresqlorg/download) cex 0oosx0@

25th May 2023: PostgreSQL 16 Beta 1 Released!

Quick Links Downloads &,

PostgreSQL Downloads

3rd party distributions

Ready to run stacks
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3. Run the installation file: Double-click on the downloaded file to start the

4.

UNGEGN

€ c

& postgresalorg/dos

Quick Links

o Software Catalogue

o File Browser

< c

@EDB wreonig i cuseo

Solutions,

process. If a security warning appears, click "Run" or "Yes" to proceed

& enterprisedb.com/downloads/por

Plans & Software

Windows installers &g

Interactive installer by EDB

—— | Download the installer|certified by EDB for all supported PostgresQL versions.

SIS 3

oa»0@
alc¢

Note! Ths installer 1s hosted by £D8 and not on the PostgreSQL community servers. If you have issues with the website it's hosted on, please contact webmaster@enterprisedb.com.

This installer includes the PostgreSQL server, pgAdmin; a graphical ool for managing and developing your databases, and StackBuilder; a package manager that can be used to download and install additional
PostgreSQL tools and drivers. Stackbuilder includes management, integration, migration, replication, geospatial, connectors and other tools.

This installer can run in graphical or silent install modes.

The installer is designed to be a straightforward, fast way to get up and running with PostgresQL on Windows.

Advanced users can also download a zip archive of the binaries, without the installer. This download is intended for users who wish to include PostgreSQL as part of another application installer.

Platform support

The installers are tested by EDB on the following platforms. They can generally be expected to run on other comparable versions, for example, desktop releases of Windows:

PostgresQL Version 64 Bit Windows Platforms

15 2019,2016
14 2019,2016

13 2019,2016

2 2019,2016,2012 R2

" 2019,2016,2012 R2

10 2016,2012 R2&R1,7,8,10

-pos

32 Bit Windows Platforms

2008R1,7.8,10

untime: The Major Ways Your Database s Hurting Your Brand and Customer Experience » Register Now
Services&Support  Resources  Company  Partners
Download PostgreSQL
Open source PostgreSQL packages and installers from EDB
PostgresQL Version Linux x86-64 Linux x86-32 Mac 0S X Windows x86-64  Windows x86-32
postgresql.org O postgresql.org &/ L] ] Not supported
postgresql.org O postgresql.org & L] ] Not supported
postgresql.org postgresql.org & 1] /] Not supported
postgresql.org & postgresal.org & ] Not supported
postgresql.org & postgresal.org & ] Not supported
10.23* '] L] L] 1]
a L] L] [}

Click Next button
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PostgreSQL

< Back
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5. Set up the folder installation and click Next button

3

Installation Directory »

Please spedify the directory where PostgreSQL will be installed.
Installation Directory |C:\Program Files\PostgreSQLY15 r‘:'

il
m
n
bl
o

1
m

< Back MNext > Cancel

6. Select software component to install :

a. The PostgreSQL Server to install the PostgreSQL database server

b. pgAdmin 4 to install the PostgreSQL database GUI management tool.

c. Command Line Tools to install command-line tools such as psql, pg_restore, etc.
These tools allow you to interact with the PostgreSQL database server using the
command-line interface.

d. Stack Builder provides a GUI that allows you to download and install drivers that
work with PostgreSQL.

»

Select Components »

Select the components you want to install; dear the components you do not want to install. Click Next when
you are ready to continue,

PostgreSOL Server Click on a component to get a detailed description
pghdmin 4

Stack Builder
Command Line Tools

m
E
[w1
m

< Back Mext = Cancel
7. Select the database directory to store the data
w/w’ United Nations Group of Experts .la“ 5
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Data Directory

Please select a directory under which to store your data.

Data Directory |Z:‘Prograrn Files\PostareSQL\15\data |

VMware InstallBuilder

< Back

| MNext>

Set up password and click Next

L Setup

Password

Flease provide a password for the database superuser (postgres).

Password

Retype password

VWMware InstallBuilder

< Back

| MNext>
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8. Set up the application port and click Next and wait until the installation finish

@) UNGEGN

¥ setup — *

Flease select the part number the server should listen on.

Port |5432

VMware InstallBuilder

<Back ||| Next> || cancel

o Setup - X

Advanced Options ‘p

Select the locale to be used by the new database duster,
Locale | [Default locale]

VMware InstallBuilder

<Back || Next> || cancel
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®» Setup — *

Pre Installation Summary ’

The following settings will be used for the installation::

Installation Directory: C:\Program Files\PostgreSQLY15

Server Installation Directary: C:\Program Files\PostgreSQLY1S

Data Directory: C:\Program Files\PostgreSQL\15\data

Database Port: 5438

Database Superuser: postgres

Operating System Account: NT AUTHORITY WMetwarkService

Database Service: postgresgl-xe4-15

Command Line Tools Installation Directory: C:\Program Files\PostgreSQLY15
paAdming Installation Directory: C:\Program Files\PostgreSQLY15\pgAdmin 4
Stack Builder Installation Directory: C:\Program Files\PostgreSgQLY15
Installation Log: C:\Users\Davin Aristomo'AppData'Local\TempYinstall-postgresgl.log

VMware InstallBuilder

< Back MNext = Cancel

Ready to Install ‘

Setup is now ready to begin instaling PostareSGL on your computer,

VMware InstallBuilder
< Back Mext = Cancel

To install PostgreSQL on another operating system, please visit
https://www.postgresql.org/docs/ to access the detail instructions based on your
operating system.
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https://www.postgresql.org/docs/

<« C & postgresqlorg/docs/ G
@ Home About Download Documentation Community Developers Support Donate Youraccount Search fc

25th May 202

stgreSQL 16 Beta 1 Released!

Quick Links Documentation 3 Translated N

°

Documentation

* Chinese
o Archive « Japanese
o Release Notes * Russian
o Hooks Manuals 8
o Tutorials & Other Resources
° C:S You can view the manual for an older version or download a PDF of a manual from the below table.
o Wiki
Online Version PDF Version
16 beta A4 PDF (14.1 MB) - US PDF (14.0 MB)
15/ Current A4 PDF (13.6 MB) = US PDF (13.4 MB)
— 14 A4 PDF (13.3 MB) - US PDF (13.2 MB)
13 A4 PDF (13.0 MB) - US PDF (12.9 MB)
12 A4 PDF (12.7 MB) - US PDF (12.6 MB)
" A4 PDF (12.4 MB) - US PDF (12.3 MB)
Development snapshot PDF version not available

Looking for documentation for an older, unsupported, version? Check the archive of older manuals.

2. PostGIS
The installation procedure for the PostGIS extension on a Windows operating system

entails the following general steps:

1. Visit https://download.osgeo.org/postgis/windows/ and select the version that is
compatible with your postgresql server version.

<« C @ downloadosgeo.org/postgis/windows/ G e % 0@

Index of /postgis/windows/

File Name | File Size | Date I

Parent directory/ - -

extras/ - 2014-Jan-16 05:49
pgl0/ - 2022-Aug-21 03:35
RollL - 2023-Jun-02 15:53
pal2/ - 2023-Jun-02 05:54
pg13/ - 2023-Jun-02 04:45
pol4 - 2023-Jun-02 04:44
pgls/ - 2023-Jun-02 04:43
o8O/ - 2012-0ct-3117:38
Po81/ - - 2012-0ct-31 1815
Po82/ - 2012-0ct-3118:13
o83/ - 2012-0ct-3118:18
o84l - 2013-Mar-16 05:00
o0/ - 2013-Sep-08 15:57
o1/ - 2014-May-18 19:15
992/ - 2015-Aug-16 04:28
Po93/ - 2016-0ct-16 06:38
o4/ - 2018-Dec-10 00:02
RO9S. - 2018-Dec-0901:17
o6/ - 2022-Aug-21 0334
source/ - 2022-Nov-22 02:47

<« C @& download.osgeo.org/postgis/windows/pg15/ G

Index of /postgis/windows/pg15/

File Name File Size | Date |

Parent directory/. l - -

archive/ = 2023-Jun-02 04:41
postgis-bundle-pgl5-3.3.3x64.zip 130.5 MiB 2023-Jun-01 18:53
ostgis-bundle-pg15- 64.zip.md5 678 2023-Jun-02 02:32
ostgis-bundle-pg] 5x64-setup-3.3.3-1.exe 115.2 MiB 2023-Jun-02 02:58
ostgis-bundle-pg] 5x64-setup-3.3.3-1.exe.mds 758 2023-Jun-02 02:59
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https://download.osgeo.org/postgis/windows/

2. Run the installation file and click / Agree

ﬁ PostGIS Bundle 3.3.2 for PostgreSOL x84 15 Setup — *

a
Q License Agreement
° Please review the license terms before installing PostGIS Bundle
A 3.3.2 for PostgreSQL %64 15.

Press Page Down to see the rest of the agreement.

GMU GEMERAL PUBLIC LICEMSE ~
Version 2, June 1991

Copyright {C) 19389, 1991 Free Software Foundation, Inc.
59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.
Preamble

_The_licenses_ for most s_oﬁware are designed to take away your W

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install PostGIS Bundle 3.3.2 for PostgreSQL x64 15,

Mullsoft Install System w3.08

I Agree Cancel
3. Select component to install > PostGIS and click Next
ﬁ PostGIS Bundle 3.3.2 for PostgreSCL xB64 15 Setup — >
a " Choose Components

0 Choose which features of PostGIS Bundle 3.3.2 for PostgreSQL
i %64 15 you want to install,

Check the components you want to install and uncheck the components you don't want to
install, Click Next to continue,

Select components to install: | [F) postcls E::i;roiit?;ur I
|:| Create spatial database ovEr & component ko

see jts description,

Space required: 199.3 MB

Mullsoft Inskall System 3,08

N l‘\‘
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4. Set the destination folder, click Next and wait until the installation finishes.

ﬁ PostGIS Bundle 3.3.2 for PostgreS0L x64 15 Setup — >

= Choose Install Location

0 Choose the folder in which to install PostGIS Bundle 3.3.2 for
PostgreS0L x64 15,

Setup will install PostGIS Bundle 3.3.2 for PostgreSQL %64 15 in the following folder. To install
in a different folder, dick Browse and select another folder. Click Mext to continue.

Destination Folder

| C:'Program Files\PostgreSQLY154 Browse...

Space required: 199.3 MB
Space available: 507.6 GB

tullsoft Install Swstem «3.08

< Back Mext > Cancel
+G15 B 2 : 415 Se - l
|
Installation Complete |
Setup was completed successfully. |
|
Completed |
Show details |
|
i
i
[ Mullsaft Install Svstem w3038 |
< Back Close Cancel I

3. Quantum GIS (QGIS)
The installation procedure for the PostgreSQL server on a Windows operating system

entails the following general steps:

1. Download the QGIS software from this link.
2. After you downloaded it, double click on the QGIS installation. Then the computer will
compute your space requirements — click Next.

TN
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https://qgis.org/en/site/forusers/download.html

"8 QOGIS 3.28.3 'Firenze' Setup = x

Welcome to the QGIS 3.28.3 'Firenze'
Setup Wizard

The Setup Wizard will install QGIS 3.28.3 Firenze' on your
computer. Click Mext to continue or Cancel to exit the Setup
Wizard.

Back

Cancel

3. The next dialog is license overview — after you read it click accept the License
Agreement box — Next.

F—! QGIS 3.28.3 'Firenze' Setup = *

End-User License Agreement
Flease read the following license agreement carefully ‘\

License overview:
| |1 qars |
2. 5ZIP compression library (runtime)
3. MrSID Raster Plugin for GDAL
4. ECW Raster Phgin for GDAL
5. Oracle Instant Client

B accept the terms in the License Agreement:

Print Back Cancel

4. You can choose a custom folder path installation, the default folder path was saved in
C:\Program Files.

TN
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" QGI5 3.28.3 Firenze' Setup — *

Destination Folder
Click Mext to install to the default folder or dick Change to choose another. ‘\

Install QGIS 3.28.3 Firenze' to:

IC:‘-.Prngram Files\QGIS 3.28.3\

Change...

B Create a desktop shortouts.

ﬂ Create a start menu shortcuts.,
[

Cancel

5. Then QGIS is ready to install — click Install — please wait for a couple minutes until
the program finished

|'M QGIS 3.28.3 Firenze’ Setup = X

Ready to install QGIS 3.28.3 Firenze’

| Click Install to begin the installation. Click Back to review or change any of your
installation settings, Click Cancel to exit the wizard.

Back Cancel

T\ 1 3
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"8 QGIS 3.28.3 Firenze' Setup = X

Installing QGIS 3.28.3 'Firenze’ 0\

Flease wait while the Setup Wizard installs QGIS 3.28. 3 Firenze',

Status: Validating install
[ |

Back Jext

6. QGIS has been successfully installed and we are ready to use QGIS for data
processing.
a -QGIS 3.28.3 'Firenze' Setup = *

Completed the QGIS 3.28.3 'Firenze'
Setup Wizard

Click the Finish button to exit the Setup Wizard.

~N

3.28 ;

Firenze

Back Cancel

4. QGIS Plugins
1. QuickMapServices
a. Open QGIS, click on the Plugins — Manage and Install Plugins..
b. Select All - search QuickMapServices plugin — click Install Plugin.

(@) amn 14
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QuickMapServices ©r

Easy to add basemaps and geoservices

Easy to use list of services and search for finding datasets and basemaps. Please
contribute new services via https://qms.nextgis.com. Developed by NextGIS. Any
feadback is welcome at https://nextgis.com/contact

930 rating vote(s), 4837212 downloads

Tags service, internet, tms, wms, qms, wfs, geojson,
openstreetmap, osm, basemap

Moreinfo homepage bug tracker code repository

Author NextGIS

Installed version 0.19.33
Available version (stable) 0.19.33 updated at Wed Feb 1 06:47:19 2023

Changelog 0.19.33
* Update link to contrib package

0.19.32

* Fix add new services link

0.19.31

* Bug fixes

0.19.30

* Fixed warning

* Added UTM codes for better stats
0.19.20

* Bug fixes and other minor improvements
0.19.28

* Bug fixes

0.19.27

* Fixed locale initialization

0.19.26

* QGIS3 compatibility fixed

0.19.25

* Added request timeout

c. The plugin will appear in the Web menu.
d. To add basemap services to the QGIS layer click Web — QuickMapServices —
Search QMS — search Bing — click Add.

Mesh  Pro g

rch QS
. % ’ Add to

ct Templates

2. Save to PostGIS
a. Open QGIS, click on the Plugins — Manage and Install Plugins..
b. Select Install from ZIP — browse save_to_postgis.zip file — click Install Plugin.

15
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c. The plugin will appear in the Plugins menu.
Plugins Vector Raster D Web Mesh HCMGIS Processing
M Manage and Install Plugins... : H © O W,

@ Python Conso Ctrl+Alt+P

3.3 Create Database
The database is created using PGAdmin, a popular software used for managing

databases in PostgreSQL. PGAdmin provides features that enable users to perform
tasks such as creating, editing, and deleting tables, managing users and access
permissions, executing SQL queries, as well as viewing and analyzing data within the
PostgreSQL database. The details procedure in creating a database is explained as

follows:

(BN I s 16
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1. Launch pgAdmin

D @ sgdmins

2. Connect to a PostgreSQL server
In the pgAdmin interface, expand the "Servers" group in the left sidebar. Locate and

select the PostgreSQL server you want to work with. Enter your server credentials if
prompted.

i} E pghdmin 4 ® 4+

@] (0 127.0.0.1:11900/browser/

@Admin File~ Object~ Toolsv~ Helpv

Browser ¥ E T Dashboard Properties SOL  Statistics Dependencies Dependenis
v = Servera (14)
> i*DB_Cloning
*PostgreSQL 12 .‘_ l
¥ PoatgreSQL 15
XsaKT

>

>

>

> E¥SAKTI lama_20128
> (i¥ Server SINAR 2020
» Tes Koneksi

» i Foek_konek

» ¥con_heyjamie

» i ¥con_heyjude

» *konek_heyseptin
> i ¥new server 2019
>
>

¥ postgrea

server-lama

Connect to Server

Please enter the password for the user ‘postgres’ to connect the server - "PostgreSQL
1

Password

[ save Password

3. Create a new database
Right-click on the selected server and choose "Create" from the context menu. Then,

select "Database" from the submenu.

72N EN 17
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@Admin File~ Object~ Tools~ Helpw

Browser ¥y BT

Dashboard Properties
v = Servers (14)

» i *DBE_Clening
v ([} PostgresoL 12

* = Databases
* &b Login/Grou Database...

w Tablespace:
Refresh...

pa_defa
pa_global
» i *PostgreSOL 15

4. Configure the new database
Enter a name for your new database, for example training_ungegn

= Create - Database ®

General Definition  Security Parameters  S0L

I[}ata base training,_ ungegn

Owner £, postgres

Comment

[ 1]
]

% Cancel € Reset

5. Add PostGIS extension on the database
Right click on the database and choose Query Tool

B>
United Nations Group of Experts =-‘ 1 8
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training_unnsan

ujian Create ¥
up

up2

* £ Login/Group Delete/Drop

~ [ Tablespaces  CREATE Script

(I 1

Refreszh...

1o o W

pg_defau  pisconnect Database...

Pa_globs Maintenance...
» i FPostgreSOL15
» EESAKTI Backup...
> EXSAKTLlama 200  Restore..
» iV Server SINAR 20 Grant Wizard...
> 'Tes Koneksi Query Tool...
> Zeek konek Properties...
»

=¥ con_heyjamie

-

Add postgis extension on the database by running SQL query on SQL editor below :

CREATE extension postgis;

Execute the script

Dashboard Properties S0OL  Statistics Dependencies Dependents ¥ training_ungegn/postgres@PostgreS0L 12 *

elalvl @l alv| alvnlazv| v]v wim v mfsf|olmv] 2z [sv][&

m training_ungegn/postgres@PostgreSqL 12

Query Editor Execute
1 CREATE extension postgis;

3.4 Create Table
At this stage, the creation of a new table is carried out in the database that was created

in the previous step. The table is created based on the following design as stated below:

Column Name Mandatory (YES/NO) TYPE LENGTH

geom_type Yes TEXT 40
fclass Yes TEXT 40
ftype Yes TEXT 75
lat Yes Double

long Yes Double

remark No TEXT 254
prov_state Yes TEXT 254
regency Yes TEXT 254

) N 19
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district Yes TEXT 254

name Yes TEXT 254
var_name No TEXT 254
prev_name No TEXT 254
survey_date Yes Date

photo_1 Yes TEXT 254
photo_2 No TEXT 254
rec No TEXT 254
hist_name No TEXT 254
lang_ori No TEXT 254

To create a table in PostgreSQL, we can use SQL scripts or utilize the user interface
(Ul) in pgAdmin. In this training, the table creation is done using SQL scripts. The table

mentioned above is translated into the SQL script below to generate toponyms table :

CREATE TABLE public.toponyms

(

id toponym serial NOT NULL,

geom geometry (Geometry, 4326) NOT NULL,
geom type character varying(40)NOT NULL,
fclass character varying(40)NOT NULL,
ftype character varying(75)NOT NULL,

lat double precision NOT NULL,

long double precision NOT NULL,

remark character varying(254),

prov_state character varying(254) NOT NULL,
regency character varying(254) NOT NULL,
district character varying(254) NOT NULL,
name character varying(254) NOT NULL,

var name character varying(254),

prev _name character varying(254),

survey date date NOT NULL,

photo 1 character varying(254) NOT NULL,
photo 2 character varying(254),

rec character varying(254),

hist name character varying(254),

lang ori character varying(254),

mean name character varying(254),
surveyor character varying(254) NOT NULL,
CONSTRAINT toponym pkey PRIMARY KEY (id toponym)
) ;

NN 2 0
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The steps in creating toponyms table are explained as follows:

a. Run the script above in the SQL Editor until the successful message appear

Deshboard Properties SOL  Statistics  Dependencies Dependents ¥ training_ungegn/postgres@PostgreSQL 12

s(alv@E [a[v| m[v|n |a|[@v]v]v wim « mft]v| o[2]v]z2[z|sv| 2

E training_ungegn/postgres @PostgreSQL 12
Query Editor

CREATE TABLE public. toponyms

id_toponym serial NOT NULL,
geon geometry(Geometry, 4326} NOT NULL,

1
2
3
4
5 geom_type character varying(48)NOT NULL,
6 fclass character varying(48)NOT NULL,
7 ftype character varying(T5)NOT NULL,

£ lat double precisien,

9 long double precision,

18 remark character varying(254),

11  country character varying(254) MOT NULL,

12 prov_state character varying(254) NOT NULL,

13 regency character varying(254) NOT NULL,

14 district character varying(254) NOT NULL,

15 name charscter varying(254) NOT NULL,

16 var_name character varyinz(254),

17 prev_name character varyinz(254),

18  survey_date date NOT NULL,

19 photo_1 character varying(254) NOT NULL,

20 photo_2 character varying(254),

21 rec character varying(254),

22 hist_name chsracter varying(254),

23 lang_ori character varying(254),

24 mean_name chsracter varying(254),

25 surveyor character varying(254) NOT NULL,

26 CONSTRAINT toponym_pkey PRIMARY KEY (id_toponym

Query Editor  Query History  Notifications

Data Output  Explain  Messages

CREATE TABLE

Query returned successfully in 91 msec.

b. Access the toponyms within the training_ungegn database by expanding to the
“Schema” node and locating the “Public” Schema. Expand the “Public’ Schema
and the toponyms table will be found in this node.

~ = training_ungegn

» [F Casts

» [} Event Triggers
* 5 Extensions

1 Foreign Data Wrappera

» Languages
~ & public
‘é Collations
i Domains
(b FTS Configurationa
[y FTS Dicticnaries
AaFT3 Parzers
FTS Templates
[E] Foreign Tables
{Z) Functions
Materialized Views

{ "y Procedures

WOOW W W W W W W W W

1.35equences
[F| Tables (5)

» 5 epatial_ref_s

L4
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c. To view the table, right-click on the toponyms table and select "View/Edit Data"

from the context menu. This will open a new window displaying the table data

v [ Tables (3)

spatial_ref_sys

H
* Ftoponyms
¥ [ toponyms_ar_xx Create ¥
> teponyms_ln_xx
H toponyms_pt_xx Refresh...
» 0 ',-T'igger Functions Coumnt Rows
¥ O Typea Delete/Drop
- Views (3)

> geography_calur

Drop Cascade

Reset Statistics

> gecmetry_columi
> toponyms_view Import/Export. .
> =Hyjian Maintenance...
> Zup Scripts ¥
3y -
. Surz Truncate ¥
* &b Login/Group Roles
- Backup...
~ Tablespaces (2)
pa_defauh Restore...
pa_glabal [ View/Edit Data ]
» i *PoatgreS0OL 15 Query Tool...
x
¥ ESAKTI Properties...

>

X SAKTI lama_2018

UNGEGN

An empty table will be displayed in the data output section including the column
name and the column type. The toponyms table contains several columns,
primary key as the unique identifier in which id_toponym column, and geometry
column named geom. In the next section of training, the participant will input data
to this table.

Dashboard  Properties 5L Statistics Dependencies Dependents 4 training_ungegn. I publi yms rsining_u fposigres@ 50L 12

~m(~|[m flvim | 8 @[ v]v|] Nolima

v o[y =

B a-

m ‘public:1oponyms/irsining_ungegn/postgres@PosigreSQL 12
Query Editor

Query Editor  Query History _ Notifications

ata Ourput  Explain  Messages

ym, geom geom_type felass fype fat lang remank country
’ s@: 4 s 4 yrs 79 ¥ otlepresison # dolaprecson # saervanira@sy ¥ ssa

_topor
4 PHimeger geomenry a(e0)
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3.5 Data Processing
In this part, we will add data from the field survey and process the data, which includes

spatial data processing and attribute data processing. Therefore, we must check the spatial
data obtained from the field survey. For the attribute data, our focus on checking the
mandatory columns are not missing, verifying that the data type of mandatory columns are

correct, and confirming the values of columns are not null.
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1. Add the data to QGIS from Layer Menu — Add Layer — Add Vector Layer :

aster Layer... Ctrl+Shift+R
Definition File... 2% Add Mesh Layer...
¢ Add Delimited Text Layer...  Ctrl+5Shift+T

Add GIS Layers... Ctrl+Shift+D

Then QGIS will show the dialog to ask the filepath of the vector data (read: field survey
data) on the Vector Dataset(s) row — Click Add.

Q

| Vecto - o

Source Type
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2. Sometimes a lot of data needs to be corrected in the office which can be challenging to
processing in the field. The processing can be divided into two types: spatial data
processing and attribute data processing.

a. Spatial Data Processing
In this part, we will edit the spatial data, such as repositioning/changing the geometry

of the data, because it’s very difficult to reposition in the field.

i. Setting the Symbology
Before we edit spatial data, we must set the symbology of the data. It means we

set the color of the data to easily see the data by right clicking on the layer —

Properties — Symbology.

45000

All Symbals

Project Styles
Default

Then choose the color on the right box — OK. For polygon data, you can click

simple fill then choose for fill color and stroke color (outside color).
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() Layer Properties — percobaan_copy_ar — Symbology *

[ Fn

[] simple Fill

ii. Edit Spatial Vertex Editor
Please ensure that the digitizing toolbar has been added to your QGIS interface.

If the digitizing toolbar is not visible in your QGIS interface, you can enable it by

going to the View Menu — Toolbars — Digitizing Toolbar. This will display the
digitizing toolbar in your QGIS interface.

e 25
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After the digitizing toolbar display in your QGIS interface, follow these steps to
Start Editing the spatial data:

e Click the Start Editing icon

.
e Then click Select Features icon - (on the Selection Toolbar), you can
select the data that you want to edit.

e To reposition/editing the geometry of the data, you can click Vertex Tool icon

(on Digitizing Toolbar).

e To edit the point data you can click the point that you have selected.

@) UNGEGN
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To move the point data to the correct position in QGIS, follow these steps:

e Move your mouse cursor to the desired position until the point data icon
resembles an "X".

e Click on the buildings or points that you want to move.

e You will see that the point data has now been successfully moved to the
new position.

To editing geometry of line or polygon data, follow these steps:

e Click the vertex. The vertex is the point/node in line or polygon data to

connect a line or polygon. In QGIS, it is presented with a red “X” icon.

@) UNGEGN
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e After you click the vertex, if you want to delete the vertex just click
“‘Delete” on the keyboard. If you want to move it, then move your mouse to
the desired position. If you want to add the vertex, there is “+” icon in the
middle of two vertices.

e You will see that the vertex data has now been successfully moved to the

new position.

e After you editing the spatial data to the truth geometry, then save it by click
Save Layer Edits icon E

4
e Don't forget to click Toggle Editing icon , to stop editing of the data.

b. Attribute Data Processing
In this part, we will edit the attribute data especially to check the mandatory columns
name, mandatory columns data type, and the values of the mandatory columns.
There are differences in attribute data processing collected using KoboToolbox and
EpiCollect based on the column names and data types that are generated by their
respective systems. Therefore we will discuss both:
1. Data Collection using KoboToolbox
Processing the data collected by KoboToolbox is particularly challenging due to
being unable to get latitude and longitude data values as decimal numbers that
depend on mandatory columns. Then, we must check the appropriate values for
the mandatory columns, like photo_1 and photo_1_URL.

a. Processing the lat and long columns
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We can get the values of latitude and longitude as decimal numbers from the
QGIS field calculator. To add lat and long columns, follow these steps:

e Right click on the layer — Open Attribute Table

e Click Open field calculator icon “
e To add new field you can check the box of “Create new field”, then fill the
output field with the following steps:
o For lat columns
m Output field name : lat
m  Output field type : Decimal number (real)
m  Output field length : 10

m Precision: 5

Create a new field

o Forlong columns
m  Output field name : long
m Output field type : Decimal number (real)
m Output field length : 10

m Precision: 5

Create a new field

e Fill the expression box with the following scripts:
o For point data

o For lat columns

y(transform($geometry, layer property(@layer,
'crs'),'EPSG:4326"))

@) UNGEGN
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o Forlong columns

x (transform(Sgeometry, layer property(@layer,
'crs'),'EPSG:4326"))

o Forline data
In this case, we will calculate latitude and longitude values of line data
from the first coordinate of the vertex line.

o For lat columns

y(start point (Sgeometry))

o Forlong columns

X (start point (Sgeometry))

¥ [(startc '|:_::|::'_:'_t. & g

o For polygon data
In this case, we will calculate latitude and longitude values of polygon
data from the centroid of the polygon.

o For lat columns

y(centroid ($Sgeometry))
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¥ (centroid ($geometry) )

o Forlong columns

x (centroid($Sgeometry))

% (centroid ($geometry) )

e Click OK.

b. Processing the photo_1 and photo_2 columns
If we see the values of the photo_1 and photo_2 columns, there is a filename
not linked to the photo web page. But we need the photo web page not a
filename and photo_1_URL/photo_2 URL wouldn't be saved in PostGIS
because there are no photo 1 _URL/photo 2 URL columns in the PostGIS
table. Therefore, we must update the values of photo_1 and photo 2 to the
URL. To update the photo_1 and photo_2 values, follow these steps:
e Right click on the layer — Open Attribute Table

e Click Open field calculator icon E
e Check Update existing field, choose photo_1 column. In the expression
box, type the photo_1_URL/photo_2_ URL column. Therefore, the form of

a field calculator will be like this.
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| () trialform — Trial XL5Form 1 — Field Calculator o

Create a new field Update existing field

feature

e Click OK

2. Data Collection using EpiCollect

Processing the data collected by EpiCollect is particularly challenging due to the

presence of various ftype columns. Additionally, the date type column which is

represented as text in EpiCollect, needs to be converted to the appropriate date

format in the database.

a. Processing the ftype columns
If we see the data structure from epicollect, especially for ftype, there are
many ftype columns to represent ftype like ftype _adm, ftype hydro, etc.
Therefore we need, to update (if ftype column exist) or we create a ftype
column (if ftype column not exist) , follow these steps:

e Right click on the layer — Open Attribute Table

e Click Open field calculator icon E
e To add new field you can check the box of “Create new field”, then fill the
output field with the following steps:
m  Output field name : ftype
m  Output field type : Text (string)
m  Output field length : 75

A ited Nati N 32
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Create a new field

If ftype column is exist, check the box of “Update existing field” then

choose ftype column below it.

Update existing field

e Fill the expression box with the following scripts.

CASE
WHEN ftype adm IS NOT NULL THEN ftype adm
WHEN ftype hydro IS NOT NULL THEN ftype hydro
WHEN ftype leisure IS NOT NULL THEN
ftype leisure
WHEN ftype populated IS NOT NULL THEN
ftype populated
WHEN ftype road IS NOT NULL THEN ftype road
WHEN ftype build IS NOT NULL THEN ftype build
WHEN ftype topo IS NOT NULL THEN ftype topo
WHEN ftype undersea IS NOT NULL THEN
ftype undersea
WHEN ftype vege IS NOT NULL THEN ftype vege
END

e 33
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NHOT NOLL
WHEN

HOT NULL

The result from this script is that the following various ftype columns are
not empty.
b. Processing the district columns
If we see the data structure from epicollect, especially for districts, there are many
district columns to represent districts like district_gianyar, district_klungkung, etc.
Therefore we need to update (if district column exist) or we create a district
column (if district column not exist) , follow these steps:

e Right click on the layer — Open Attribute Table

e Click Open field calculator icon E
e To add new field you can check the box of “Create new field”, then fill the
output field with the following steps:
m  Output field name : district
m  Output field type : Text (string)
m  Output field length : 254

Create a new field
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If a district column exists, check the box of “Update existing field” then choose

the district column below it.

Update existing field

district

e Fill the expression box with the following scripts.

CASE

WHEN district gianyar IS NOT NULL THEN
district gianyar

WHEN district klungkung IS NOT NULL THEN
district klungkung

WHEN district denpasar IS NOT NULL THEN
district denpasar

WHEN district badung IS NOT NULL THEN
district badung
END

The result from this script is that the following various district columns are not
empty.

c. Processing the survey_date columns

TN 3 5
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If we see the date columns from right click on the layer — Properties — Fields.
The date column is a text, but in the database is a date. Therefore, we need
survey_date column with date type with the following steps:

e Right click on the layer — Open Attribute Table

e Click Open field calculator icon E

e To add new field you can check the box of “Create new field”, then fill the
output field with the following steps:
m  Output field name : survey_date
m  Output field type : Date

e As we can see from this link discussion, from the function editor box we can
add by clicking the green “+” icon and typing “parse_date_dmy” to name it.
Then copy this script and paste on the right box — click Save and Load
Functions.
You can customize the date format appropriate to your date column from the

red script.

from ggis.core import *
from ggis.gui import *
from ggis.PyQt.QtCore import QDate

@ggsfunction (args="auto", group='Python')
def parse date dmy (fromval, feature, parent) :
return QDate.fromString (fromval, 'dd/MM/yyyy")

e Fill the expression box with the following script — click OK.

parse date dmy (date)

Its an example of data processing from EpiCollect and KoboToolbox, maybe we
have some data collection problems for other applications. At least, we have learned
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https://gis.stackexchange.com/questions/212274/converting-string-field-into-date-field-in-qgis

the basics of data processing including spatial data processing and attribute data
processing.

3.6 Save to PostGIS
In this part, we will save the data that we have processed to PostGIS. Therefore, others can

see our data from the database by database credential. To Save the data to the PostGIS,

follow these steps:

1. Open Save to PostGIS plugin by click Plugins Menu — Toponyms Management — Save
to PostGIS

2. Fill the forms that include the credential of the database that you have created the table

—s click Save.

() Save to PostGIS X
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g.

Host : Host of the database. If you want to save on your local
computer, the host value is usually “localhost”. If you want to

save on the server, sometimes its value is a number.

Port . Port of the database. The default value is 5432, maybe it

has a different number depending on your database server.

DB Name . Database name. In this training, we have set it to
“training_ungegn”. It depends on the database creation

name.

User . User of the database. The default value is “postgres”, maybe

you have changed it depending on your database credential.

Password . Password of the database. It depends on your password in

the database.

Table . Table name in the database that you want to save the data.

In this training we have set it to “toponyms”.

Data The vector data on the QGIS layer that is ready to save in
PostGIS.

3. Successful, Info, and Warning Messages in QGIS Message

After you click Save on the “Save to PostGIS” plugin, it will return messages. The

messages are divided into two categories. The categories are successful and warning

messages.

a.

{

Successful messages.
This message will show when your data is perfect and your data has been saved in
PostGIS.

2023-05-29T13:57:33 SUCCESS Success : Your data has been
successfully saved in PostGIS!

Info messages.
This message will show when the optional columns are missing in your data. The
data would be saved in PostGIS when all of the mandatory columns exist. But if the

mandatory columns are missing, it wouldn’t saved in PostGIS

2023-05-29T14:15:33 INFO Info : The following optional columns are
missing in the layer data : rec.

“) UNGEGN
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c. Warning messages.

The warning messages will raise python exception errors. There are 3 categories of

warning messages when the plugin found the mandatory columns are not

appropriate in the database. Inappropriate mandatory columns are divided based on :

1.

Mandatory columns are missing

The plugin will detect the selected data for the availability of mandatory columns
in the database to your data. The plugin will raise an exception python error when
it finds the mandatory columns are missing. This is an example of the message

when the mandatory columns are missing.

2023-05-29T14:24:13 WARNING Warning : The following mandatory
columns are missing in the layer data : ftype, geom_type.

Mandatory columns data type is not appropriate

The plugin will detect the selected data for a data type of mandatory columns in
the database to your data. The plugin will raise an exception python error when it
found the data type of mandatory columns is not appropriate with the data type in
the database. This is an example of the message when the data type of

mandatory columns is not appropriate.

2023-05-29T14:25:43 WARNING Warning : Please check the following
mandatory columns data type : ftype, survey_date. The data types are different
with the database!

NULL values in mandatory columns

The plugin will detect the values of selected data. The plugin ensures that the
mandatory column values are not null. It's because we have set the mandatory
columns that are not null in the database. This is an example of the message

when the plugin detects NULL values of the data.

2023-05-29T14:25:43 WARNING Warning : Please check the following

mandatory columns value : geom_type. There are NULL values!

The warnings serve as a reminder that if the mandatory columns are not

appropriately set, the data will not be saved in PostGIS. Therefore, it's crucial to

thoroughly check the mandatory columns to ensure the data can be successfully

stored in PostGIS. Here are the table guidelines for the mandatory columns.
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ftype character varying/text/string 75
lat double precision/real -

long double precision/real -

prov_state character varying/text/string 254
regency character varying/text/string 254
district character varying/text/string 254
name character varying/text/string 254
survey date date -

photo_1 character varying/text/string 254
surveyor character varying/text/string 254

4. View Data in PostGIS

To ensure the data has been successfully saved in PostGIS, you can open pgAdmin —
input your master password — expand the “training_ungegn” database by username and
password — expand Schemas — expand public — expand Tables — right click on
toponyms — View/Edit Data — click All Rows.

a. 40
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v B training_ungegn
mey/ v
Query Query History
W Event Triggers
7 Extensions o
& Foreign Data Wrappers

&% Languages Count Rows
Create
Delete/Drop
Refresh...

Restore...

s Domains Backup...

Il FTS Configurations Drop Cascade

I\ FTS Dictionaries Import/Export D
FTS Parsers

@ FT1S Templates

Reset Statistics

ERD For Table
I§ Foreign Tables

® Functions Maintenanc
@ Materialized Views Scripts
“4. Operators Truncate
Procedures i i
@ Pro View/Edit Data All Rows
Sequences

[ Tables (4)

L L L L R

Search Objects... irst 100 Rows

4

PSQL Tool 100 Rows

Query Tool Filtered Rows...
& spatial_ref_sys Properties...

= toponyms

Therefore, if the data has been successful, we can see the table will add a new row

marked by id_toponym row number addition.

Data Output Messages Notifications

id_toponym
[PK] integer
DUUUTUOUUUUYTUTUUUDUUSES 7k /1C58E65A0THHS 519C0
0104000020E6100000010000000101000000CD76853E58B6 5A40857CD0B359F519CO
0104000020E6100000010000000101000000E634566F SCBE5A402E2A554596F619C0
0104000020E610000001000000010100000026D8CI2AB6B7 5A408 A3FESFIESFO18C0
0105000020E610000001000000010200000004000000000080 5A403877684556F 519C00000A0AB 10B65A40C0F 40BACESF619C00000ADES1 4B65A40903C45E6ACF 719C00000A0B1 7B65A40CBADA5256!
0104000020E610000001000000010100000026D8CI2AB6B75A408 A3FESF3ESFO18C0
0105000020E610000001000000010200000004000000000080 5A403077684556F519C00000A0AB 10B65A40C0F 40B4CES5F619C00000A0ES1 4B65A40903C45E6ACF719C00000A0B1 7B65A40CBADA52!
0104000020E61000000100000001010000008B87F71C58B65A401FF818AC3BF519C0
0104000020E6100000010000000101000000CD76853E58B6 5A40857CD0B359F519CO
0106000020E6100000010000000103000000010000000F00000044EF482152B65A4006401 7E2852B65A4099CB0EB29EF719C0C33D562B52B65A401498908DALF719C0D0BF3FBOS2B65A40268BD262AFF719COBBFE6F2C64:

Total rows: 38 0f 38 Query complete 00:00:00.137 Ln1,col 1
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