Proceedings of the 2nd training material
on basic Quantum Geographic
Information System (QGIS)

Bangladesh Forest Department
09 - 10 January 2017

UN-REDD

PROGRAMME

) ;
nnnnnnnnnnnnnnnnn ( y
e i UN®

United Nations. m environment

P




The UN-REDD Programme, implemented by FAO, UNDP and UNEP, has two components: (i)
assisting in developing countries to prepare and implement national REDD strategies and
mechanisms; (ii) supporting the development of normative solutions and standardized
approaches based on sound science for a REDD instrument linked with the UNFCCC. The
programme helps empower countries to manage their REDD processes and will facilitate access
to financial and technical assistance tailored to the specific needs of the countries.

The application of UNDP, UNEP and FAO rights-based and participatory approaches will also
help ensure the rights of indigenous and forest-dwelling people are protected and the active
involvement of local communities and relevant stakeholders and institutions in the design and
implementation of REDD plans.

The programme is implemented through the UN Joint Programmes modalities, enabling rapid
initiation of programme implementation and channelling of funds for REDD efforts, building on
the in-country presence of UN agencies as a crucial support structure for countries. The UN-
REDD Programme encourage coordinated and collaborative UN support to countries, thus
maximizing efficiencies and effectiveness of the organizations’ collective input, consistent with
the “One UN” approach advocated by UN members.

The UN-REDD Bangladesh National Program is implemented by the Bangladesh Forest
Department under the leadership of Ministry of Environment and Forests. United Nations
Development Program (UNDP) and Food and Agriculture Organization (FAO) are the two
implementing partners.

Contacts
Rakibul Hassan Mukul Matieu Henry
Project Director Chief Technical Advisor
UN-REDD Bangladesh National Programme Food & Agriculture Organization of the United Nations
Bangladesh Forest Department Email: matieu.henry@fao.org

Email: pd-unredd@bforest.gov.bd

Suggested Citation: Costello, L., Akhter, M. & Hoque, A. 2017. Proceedings of the second Training
Material on Basic Quantum Geographic Information System (QGIS). 09-10 January 2017, Dhaka,
Bangladesh Forest Department, Food and Agriculture Organization of the United Nations.

Disclaimer

This report is designed to reflect the activities and progress related to UNJP/BGD/057/UNJ UN-REDD
Bangladesh National Programme. It does not reflect the official position of the supporting international
agencies including FAO and UNDP and should not be used for official purposes. Should readers find any
errors in the document or would like to provide comments for improving the quality they are

encouraged to contact one of above contacts.



mailto:matieu.henry@fao.org

EXECUTIVE SUMMARY

The training followed a structured and sequential method on the basis of the needs and the training
methodology was fully interactive and hands on with the participation of 14 forest officers and RIMs

officials.

e Printed agenda was provided to all the participants and all were presented and discussed in

an easy, understandable manner.
e All the training sessions were interactive and the questions and difficulties were solved during

practice session.
e All the participants were evaluated to know their enhanced capacity through a subject

oriented test.

Total 20 participants (14 male and 6 female) attended the training.
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1. Background

The first national forest inventory for Bangladesh was implemented in the year 2005 with the support
from FAO. The inventory was conducted using a systematic sampling design, based on measurement of
299 plots distributed across the entire country. Based on the existing national forest assessment data
and additional accessible field inventory and model data, the aim of this training is to provide support
on data management and analysis, quality control and assurance.

QGIS (previously known as Quantum GIS) is a community driven free and open-
source desktop geographic information system (GIS) application that provides data viewing, editing,
and analysis. Similar to other software GIS systems, QGIS allows users to create maps with many layers
using different map projections. Maps can be assembled in different formats and for different uses.
QGIS allows maps to be composed of raster or vector layers. Different kinds of raster images are
supported, and the software can georeference images. QGIS has a small file size compared to
commercial GIS's and requires less RAM and processing power; hence it can be used on older hardware
or running simultaneously with other applications where CPU power may be limited. QGIS
supports dxf, shapefiles, coverages, and personal geodatabases. Maplinfo, PostGIS, and a number of
other formats. Web services, including Web Map Service and Web Feature Service, are also supported
to allow use of data from external sources.

A number of public and private organizations have adopted QGIS. Innovative use of QGIS plugins such
as Open Street Map (OSM) may also provide efficiencies for the inventory process. OSM’s functionality
that provides geo-referenced printed maps that can be marked in the field and then uploaded and
digitised may be useful for monumenting permanent sample inventory plots and assist in the archiving
process.

Objective

e Identify baseline capacity of GIS capacity external to RIMS
e Increase sustainability of GIS capacity at FD by targeting participants outside of RIMS
e Increase capacity on basic GIS operations

Used Methodology

The training followed a structured and sequential method on the basis of the needs and the training
methodology was fully interactive and hands on with the participation of 14 forest officers and RIMs
officials.

e Printed agenda was provided to all the participants and all were presented and discussed in
an easy, understandable manner.

e All the training sessions were interactive and the questions and difficulties were solved during
practice session.

e All the partcipants were evaluated to know their enhanced capacity through a subject
oriented test.



QGIS Interface

To launch QGIS, click: Start -> All Programs -> QGIS -> QGIS Desktop. QGIS normally adds the version
number after “QGIS”, which is currently 2.16.2. The main windows of QGIS can be divided into three
regions shown in Figure 1.
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Figure 1. The Main Window of QGIS showing Region

Frequently-used File Formats in QGIS:

Feature Data: Feature data are usually organized as points, lines, and polygons in vector
format.

Shapefile: The most commonly used geospatial data format. Although it appears to be
one file inArcMap, shapefile includes multiple files with the same file name, but
different extensions. *.shp, *,dbf, and *.shx are must-have.

Personal Geodatabase: These files are based on Microsoft Access (*.mdb). From
userperspective, all kinds of geodatabase are the same, which include multiple
layers (different geospatial data) in one geodatabase.

Maplinfo files: The following three are legendary geospatial file formats. Mapinfo
is the firstdesktop GIS software for Windows. Its files (*.tab) are widely used.



Arcinfo: Arcinfo is the previous generation of ArcGlS. Its file (*.e00) are supported
in QGIS aswell.

Google Earth: *.kml and *.kmz (zipped KML) are Google Earth file formats, which are
popular inLocation-Based Service now. Many websites support kml and kmz files.

GML and GeoJSON: Open source geospatial data standard, which is also popular
in onlineapplications.

GPS: The track of GPS records can be imported into QGIS as *.gpx files. This
function is veryuseful in surveying.

CSV: *.csv files stands for comma separated value, which can be regarded as a
legendaryspreadsheet file format.

Raster Data: Raster data uses grid to represent a region with values as a “field”.
Imagesexplicitly have the parameter of resolution. Typical raster data is:

GeoTIFF: They have the file extension of *.tif. The key difference between normal TIFF
file andGeoTIFF is that GeoTIFF has projection information. Hence, normal TIFF files
cannot be correctly added to the desired location.

GeoJPEG: Similar to GeoTIFF, but they have *.jpg extension.

Usage: Raster data can be air photos, satellite images, elevation data (DEM). But
raster datatends to be huge and slow to load.

3. Loading and Integrating Different Formats of data with QGIS

3.1 GPS to QGIS

There are dozens of different file formats for storing GPS data. The format that QGIS uses is
called GPX (GPS eXchange format), which is a standard interchange format that can contain
any number of waypoints, routes and tracks in the same file.

To load a GPX file you first need to load the plugin. Plugins »%’ Plugin Manager... opens the

Plugin

Manager Dialog. Activate the o GPS Tools checkbox. When this plugin is loaded two
buttons with asmall handheld GPS device will show up in the toolbar:
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For working with GPS data we provide an example GPX file using which the following
steps have to be performed-

1. Select Vector*GPS *GPS Tools or click the la# PS5 T0% jcon in the toolbar and open

theLoadGPX file tab (seefigure GPS 1).
2. Browse to the folder qgis_sample_data/gps/, select the GPX file
national_monuments.gpxand click [Open].

I. o GPS Tools Y ¥ o X

Load GPXfile | Importotherfile | Download from GPS | Uploadto GPS | GPX Converf | |

File | home/dassaufqgis_sample_data/gps/national_monuments_wgs84.gpx | [ Browse._ |
Feature types (% Waypoints
[%| Routes

(%] Tracks

' VﬁﬁHelp ' V;VOK O Cancel |

Figure 2.:The GPS Tools dialog window

Use the [Browse...] button to select the GPX file, then use the checkboxes to select the feature types
you want to load from that GPX file. Each feature type will be loaded in a separate layer when you
click [OK]. The file national_monuments.gpx only includes waypoints.

Note

GPS units allow to store data in different coordinate systems. When downloading a GPX file (from your
GPS unit or a web site) and then loading it in QGIS, be sure that the data stored in the GPX file uses
WGS84 (latitude/longitude). QGIS expects this and it is the official GPX specification.

Importing GPS data

To import GPS data from a file that is not a GPX file, you use the tool Import other file in the GPS Tools
dialog. Here you select the file that you want to import (and the file type), which feature type you want
to import from it, where you want to store the converted GPX file and what the name of the new layer
should be. Note that not all GPS data formats will support all three feature types, so for many formats
you will only be able to choose between one or two types.


http://docs.qgis.org/2.0/en/docs/user_manual/working_with_gps/plugins_gps.html#figure-gps-1

3.2 Loading Vector data (shapefile)

Click the Add Vector Layer button to add geospatial data (Figure 2), which opens a window (Figure
3)
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Figure 3. A. The Main Window : Add Vector Layer button Figure 3.B. The Pop-up Window to "Add Vector Layer"

Then you can browse to the file you want to work with by clicking the Browse button just like any other
file explorer dialogs in Windows. You can open multiple files at one time by holding the Ctrl or Shift
button when you are clicking the mouse button to make selections. The by-default file filter is *.shp file
(Figure 4). But there are many other choices, such as *.kml (Google Earth) and *.csv, much broader than

ArcGIS.
All files ()
GDAL/OGR VSIFileHandler (*zip *.gz *tar *.tar.gz *.tgz *.ZIP *.GZ *. TAR *.TAR.GZ *.TGZ)

Arc/Info ASCII Coverage (*.e00 *.E00)

1 L « QGIS » sites shapefile v G |AtlasBNA (*.bna *BNA)
AutoCAD DXF (*.dxf *.DXF)
Organize v New folder Comma Separated Value (*.csv *.CSV)

ESRI Personal GeoDatabase (*.mdb *.MDB)
1 Favorites
GPS eXchange Format [GPX] (*.gpx *.GPX)
I Desktop | SsITES.shp Generic Mapping Tools [GMT] (*.gmt *.GMT)
GeoJSON (*.geojson *.GEQJSON)

A Name

& Downloads
. GeoPackage (*.gpkg *.GPKG)
& Google Drive GeoRSS (*xml *XML)
“‘L:'_\ Recent places Geoconcept (*.gxt *.bt *.GXT *TXT)

Geography Markup Language [GML] (*.gml *.GML)
INTERLIS 1 (*.itf *xml *.ili *.ITF * XML *ILI)

) Homegroup INTERLIS 2 (*.itf *xml *.ili *.ITF * XML *.ILI)

Keyhole Markup Language [KML] (*.kml *.KML)
Mapinfo File (*.mif *.tab *MIF *.TAB)

1% This PC Microstation DGN (*dgn *.DGN)
J Desktop S-57 Base file (*.000 *.000)
=) SQLite/Spatialite (*:sqlite *.db *.SQLITE *.DB)
i Documents Spatial Data Transfer Standard [SDTS)] (*catd.ddf “CATD.DDF)
& Downloads Storage and eXchange Format (*.sxf *.5XF)
U Music S 3 ic Organization of Spatial ion [SOSI] (*.s0s *.S0S)
o vl % > VRT - Virtual Datasource (*.vrt *.VRT)
= Pictures X-Plane/Flightgear (apt.dat nav.dat fix.dat awy.dat APT.DAT NAV.DAT FIX.DAT AWY.DAT)
File name: v | |ESRI Shapefiles (*.shp *.SHP) v]

l Cancel

Figure 4. The File Open Dialog with File Filters
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For example, you can browse Khulna_Div.shp file from pov_khl folder that was provided in Practice
Data folder as your sample dataset.

3.3 Load Google Maps ,Bing Maps and Openstreet Maps:

QGIS provides the flexibility of using Google (or Yahoo) Satellite images or Bing aerial images as a
background layer in your map. To do so, follow the steps below:

1. Install the OpenLayers Plugin into QGIS:
a. Go to Plugins -> Manage and Install Plugins, which leads to a dialog.
b. Type 'Openlayers Plugin' in the search box
c. Click on 'Install plugin' and the 'Openlayers Plugin' will be
installed in your QGIS.
2. Add Google Satellite map as Background layer:

search [operiayers pgr) al
B OpenlLayers Plugin

OpenStreetMap, Google Maps, Bing Maps,
MapQuest layers and more

509 rating vote(s), 529834 downloads
Tags: google,osm,mapquest,openiayers bing
More info: homepage tracker code repostory
Author: Sourcepole

Available version: 1.3.6 (in QGIS Official Plugin
Repository)

Go to the menu Web ->Openlayers plugin ->Add Google Satellite Map.

@
Project Edit View Layer Settings Plugins Vector Raster Database |Web | Processing Help

»

= = ch = e == — B
DEBROR A% 2L me AR QG- -H-GeBET=-032 @ BW

o @ s = . Openlayers plug OpenLayers Overview
4 g
Vv JH- v / > 3
s, / ey i ,% & M s b Terms of Service / About |
o @ 1T 0 /2 OpenStreetM »
el e b 0 Q&I O MY 2 s p
oogle Map Google Physical
e @ 00gle Physica
Ve l'; Bing Maps > Google Streets
~ : \
GRY®O ) MapQuest » | Google Hybrid
'ﬂ = rome E G 0SM/Stamen N GoogleSaeIli’(e
1. matplotlib »
'n L .orade ire usage 3 Apple Maps ®

3. Add Bing Aerial Map as Background layer:
11




Go to the menu Web ->Openlayers plugin -> Bing maps-> Bing aerial.
4. Add Openstreet Map as Background layer:

Go to the menu Web ->Openlayers plugin ->OpenstreetMap->OpenStreetMap

3.4 Loading CSV File from excel and Modification of
attribute table

A CSV is a comma separated values file, which allows data to be saved in a table structured format. CSV
can be converted from an excel file and it is more necessary when we are using the date in QGIS. QGIS
directly supports CSV file rather than an excel file. So, if you have an excel data to join, you must convert
it into CSV file and then load into QGIS.

Conversion to CSV

® Open the Excel file in Microsoft Office Excel and save it as a anew file

® C(Click on File>Save As> Select CSV as Save as type> Save

- Excel Workbook
[~ Save As Excel Macro-Enabled Workbook

- I— Excel Binary Workbook

| GI\:JC’ | » Co Excel 97-2002 Workbook

XML Data :
E Organize ~ Me Single File Web Page

Web Page
3 B¥ videos Excel Template

Excel Macro-Enabled Template
_ Excel 97-2003 Template
1% Computer Text (Tab delimited) 1
&L, Local Disk (C:) Unicode Text -
. XML Spreadsheet 2002
== Local Disk (D) Microsoft Excel 5.0,/95 Workbook 1
SR CsV (Cormma delimited) il
~  Formatted Text (Space delimited) L
= Champa () 12 " acintosh)
Text (MS-DOS)
€l Network CSV (Macintesh) 1
CSV (MS-DOS) L
DIF (D'ata Interchange Format)
SYLK (Symbelic Link)
) Excel Add-In 1
File name: | e 97-2003 Add-In |

Save as type: [Excel Workbook vJ L

Authors: nuc computer Tags: Add atag

[ Save Thumbnail i

= Hide Folders Tools [ Save ] ’ Cancel

Figure 5. Pop-up window of Excel Save as type option
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3.5 Loading CSV in QGIS

Now, the excel file has been converted into a CSV file and will be loaded into QGIS. Click on Layer on
menubar>Add Layer>Add Delimited Text Layer. The point to be noted that there are two types of tabular
data: one contains geographic data (x, y coordinates) and another contains descriptive data having in
details information.

3.6 Creating KML layer in Google Map and Loading in
QGIS:

Google map or Google Earth makes use of KML or keyhole markup language, to display features, which
actually stores geographic features in Vector format. You can create KML file from Google map for
mapping and displaying the same by again uploading the same KML file on Google map or created KML
file converted from Shapefile. Before creating KML file on Google map, you should have an Google
account and should be logged in with that. So that once KML file created, you would be able to see it in
My Places of Google map after wards. You can also look link for how to create KML file from Google earth.
Steps are following:

e Open Google map and sign in with all in one Google account.

e Click on Menu ( Left corner of search option)>Your Places>Maps >Create Map ( At the Bottom)
( A new window will open)

e Click on Add layer ( A new untitled layer will open)>Layer Option ( At the right corner with
three dots) . You can rename , delete or see the table of the layer.

Untitled map

Allchanges saved in Drive

= . . ht 5
Add layer 2% Share @) Preview T , £ i?l [ /__/,‘:n -
S

Add line or shape

G
v Untitled layer

Rename this ayer | B n
. ;rarlillakhpu[ = Add driving route
b Delete this layer gl .ﬁ
I - i
Open data table Dart &6 Add biking route
N Patna A Add walking route (
Basemap o A

LS 1

nasi
Figure 6 Layer OptionFigure 6: The Drawing Options
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e Inthe map window there are some drawing options. If you keep you cursor on the options, it
will show you the name. Add marker is used only to put any points on map and Add line or
shape is used for drawing any polygon or line .Before drawing , search your area in search
options.

Note that while you are drawing any polygon, it will be a confined area and the starting and ending

point will be the same. While drawing any feature, please complete your desired drawing with double
click at ending point.

e When you have completed drawing any feature( point, line or polygon), a pop-up window will
open to write the name and description about it and you will also find the edit and style options
below he pop-up window.

- Canning N Ishwearipur
Untitled map : v

All changes saved in Drive -

n <7 L
an
k

art
Hamiiton
Island

® Addlayer S+ Share €@ Preview

»* @ sundarban
. Name
@ sundarbans
Description
~" untitled layer
= individual styles 61.6km= []310km L Aol |

B Name

Base map

Dublar Char
[ 4 T B
S, 5

Figure 7. The pop-up window for feature details

e If you have completed drawing all the features under a layer , now it’s time to export the layer
as KML. From Untitled map at left top corner of the page, there are three dots as representing
different options. Click on it and select Export To KML. A pop-up window will open and select
the desired layer and download it. The layer has been saved as KML file .

Export to KML

Untitled layer

1k

Learmn more
+" Export to a KML file (for full icon support, use KMZ).

Figure 8. Pop-up window of Export to KML

e Open QGIS desktop > Add Vector layer > Browse kml layer>Right click on kml layer >save it as
a shapefile from Save as option

14



7 Save vector layer as.. ll‘g

Format [ESRJ Shapefile - ]
Saveas H:Polygon.shp
GRS [selected CRS (EPSG:4326, WGS 84) ~[&)
Encoding System = ]

Save only selected features

P Select fields to export and their export options

Add saved file to map

Symbology export Nao symbology -
Scale 1:50000
¥ Geometry

Geometry type Automatic -

Force multi-type

Indude z-dimension

» [[] Extent (current: layer)
¥ Layer Options
RESIZE [NO -]

SHPT [ <Default> -]

P Custom Options

[ ok [ Conced |[ Heb

Figure 9. A pop-up window of save vector layer as option

7 Qals 2.16.2 e — W —
Project Edit View |Llayer | Settngs Plugine \Vector Raster Database Web Processing Help

0 & Create Layer i leloFeVelilnils

' Add Layer * | W, Addvector Layer... Ctrl+Shift+v
Y o % Embed Layers and Groups... B, AddRaster Layer.. Ctrl+5hift+R.

N & Add from Layer Definition File... W, Add PostGIS Layers... Ctrl+Shift4D
Layers Pane] & | Copy style /7 Add SpatiaLite Layer... Ctrl+5hift-+
o Im - ,T. E:“ 1T Pastestyle R Add MS50L S?Etlal Layer.. Ctr|+5h?Ft+M
- [#),  Add DB2 Spatial Layer... Ctrl+5hift+2
|| SR @, Add Oracle Spatial Layer.. Ctrl +5hift+0
/' Toggle Editing 6% Add WMS/WMTS Layer... Cirl+Shift+w

B | Save Layer Edits @ Add ArcGIS MapServer Layer...

#  CurrentEdts r &, Add Orade GeoRaster Layer...

Save As... @ Add WCS Layer...

88

Save As Layer Definition File... Add WFS Layer...
Remove Layer fGroup Ctrl+D Add ArcGIS FeatureServer Layer...

Duplicate Layer(s) < 'n  Add Delimited Text Layer..
Set Scale Visibility of Layer(s) A it Virtual Layer...

Figure 10. Pop-up window showing to Layer option

mp

In case of geographic data, the file format will be CSV and geometry definition will be Point coordinates
which will create a point layer in layer panel. Then you must save your layer as shapefile from Save as
option by right clicking on the layer.
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/. Create a Layer from a Delimited Text File |. D
File Mame H:/Practice Data/GPS Data_csv.csv

Layer name GPS Data_csv Encoding [UTF'B vl 1

File format @ CSV (comma separated values) () Custom delimiters () Regular expression delimiter

Record options Mumber of header lines to discard 0 = First record has field names

Field options [] Trim fields [ Discard empty fields [ Decmal separator is comma
Geometry definition @ Point coordinates () Well known text (WKT) ) Mo geometry (attribute only table)
¥ field [X v] Y field [Y v] [ pMS coordinates
Layer settings [ Use spatial index [ Use subset index [7] watch file
5L ¥ X CODE -
1 |1 22, 77275 89.58575 HR1 E
2 2 22,7722 89.58729 HR2
3 3 22, 77208 89.58771 HR3
4 4 22,76882 89.59586 HR4
3 |3 22.76804 89.59579 HRS
6 & 22, 75967 | 89.59347 N51
i i I TEESY 90 CON1S kST R

[ Ok ] [ Cancel ] [ Help

Figure 11. CSV browsing in case of geographic data

In case of descriptive data, file format will remain same as CSV but there be NO geometry in Geometry
definition option but one thing to note down that this time data won’t create any shapefile unlike
geographic data as it is a descriptive file having no geometric points.
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.4 |

/£ Create a Layer from a Delimited Text File

N

File Mame H:/Practice Data/Table Data_csv.csv

7 |
Layer name Table Data_cav Encoding

File format @ C5V (comma separated values) ) Custom delimiters ) Regular expression delimiter

Record options MNumber of header lines to discard 0 |5 First record has field names

Field options [™] Tvim fields [ Discard empty fields [| Decimal separator is comma
Geometry definiion () Point coordinates () Well known text (WKT) @ No geometry (attribute only table)
Layer settings Use spatial index [7] Use subset index [T watch file

SL Type Elev Mame Serial Status o

HGate0l 8 Harniar khal HR1  Partially blocked Concrete culvert, Sluice gate used as a valy 5

-

2 2  HBlodkol 1 Harniar khal HR2  Totally blocked  Middle portion of the khal totally blocked by

3 3  HBlocko2 5 Harniar khal HR3  Partially blocked Half of the block made by mud. Bamboo bric

4 4  Hblocko3 2 Harniar khal HR4  Partially blocked Half of the block made by mud.Concrete pip

5 5 HElockd4 4 Harniar khal HR5  Totally blocked  Full block made by mud. This part is known &

f‘ & ”?u:un.-bm o NoUShYEr oy Hnrbad bl Riack mada b md Ather balf Hind = 2
[ oK ] [ Cancel ] [ Help

Figure 12. CSV browsing in case of descriptive data

3.7 Joining attribute table

If we have both geographic and descriptive data both for any specific location, we will generate a point
shapefile from GPS data and there must be some common attributes like Serial number in both file on
basis we can join both data. As the point layer is a shapefile, it’s attribute table will expand after joining
the description of the points. Besides, we can also join any tabular data with any shapefile with a
condition of common coloumns in both .Steps are following:

e Right click on shapefile>Properties>Joins

e C(Click on plus sign (+) at the left bottom to add the the table

e Join layer will be the tabular descriptive data

e Join Field and Target field are the ncommon attributes we need to select

e Click on Choose which fields are joined and selecte the attributes according to
requirements

e Then Ok> in next window Apply>Ok.
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Now Open the attribute table of shapefile by right clicking and you will see the added columnsin layer.
But now, if we remove this layer now and then browse again you won't find the added field anymore as
it wasn’t saved when u added. So, whenever you are joining any data, just save it as another shapefile
from Save as option and after that as much as you remove , you will find the the data u added as same.
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Layers Panel 8 X g ™
.f'l Style /. Add vector join @‘ﬂ
YHeTE-TA0
Table Data_csv €3 Labels Join layer Tab\e Data_csv 'l
[l © gpspata .
B Join ield [128s. -
) Target field I:za s v |
§ Renderi
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- Display Create attribute index on join field
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{.|® Actions ©
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Name
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. Status
G Metadata 7] field 7
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\
ook [ concd [ sy [Network 20
| Internet access

Figure 13. Pop-up window showing the join options

3.8 Editing in attribute table

As data input is very very manual, so it’s not ever surprising if we find any typing mistake in attribute
table . Then we need to make it correct or change anywhere if needed to use a correct data and from this
point of view ,editing is one of the most important part in attribute table modification. To edit, open the
attribute table of the layer and click on the very first option , Toggle editing modein toolbar.Now the
editing mode is active and you can delete or change any text or number or calculate any field or create
any new field or add any new feature .
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3.9 Extracting selected attributes from table

While we are having huge dataset like any divisional map or any soil/forest map for a large area or any

distric map etc. having in detailed information and we want to work on a specific area or any specific

attributes, we need to extract the data from the large dataset . The selection depends on the attributes

we want to make an anlysis over.

e Open the attribute table and click on Select/ filter feature using from( The view will be

changed)

e Then Coloumn preview> select the coloumn in which desired attributes are existing

e Click on the attributes by pressing shift button you want to extract at left side ( The selected
attributes will also be selected in map canvas)

o Now right click on layer and save it as a new shapefile from Save as option. Now the new

shapefile contains the selected attributes only.
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Figure. Pop-up window showing the select by attributes option
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3.10 Extracting attribute table as an excel file

e Install the XY Tools into QGIS:

e  Go to Plugins -> Manage and Install Plugins, which leads to a dialog.

e Typein the search box

e Click on 'Install plugin' and the XyToolswill be installed in your QGIS

e Select the layer in layer panel first and then click on Vector>XY Tools>Save Attribute table as an
excel file

e Select the required fields and click on ok.

/' QGI5 2162 ’ Bl St
Project Edit View layer Settings Plugins Raster Database Web Processing Help
= =) % Coordinate Capture y DD O 0 A ] e .
D D an E o 1 b R/ ﬂ,& &R
= Kreanp -
VCRAY &89 o » / 3 & @ %
) i OpenstreetMap »
: g Road Graph 3
Layers Panel X 5
c Spatial Query b . / XYTools - Save as Excel l P
- '@ LA T 30 Topalogy Checker ’
Table Data_csv Research Tooks » Choose fields:
il Geoprocessing Tools » 0
8 J [ Select Al ] [ Unselect All
Geometry Tools »
Analysis Tools 3 X -
Data ManagementTools  » CODE
Table Data
XY tooks Y | x5 Save atiribute table a5 Point shape file Table Da 1
!a Save attribute table as Excel file Table Da_2
%3 Open Excel fle as attribute table or Point layer Table Da_3 3
. . Table Da_4
X‘)‘ Open Libre/OpenOffice Cal flle as attribute table or Point layer Table Da.5
@ About Table Da_6 e
& Hep
Figure 14. XY Tools option Figure 15. save as Excel option

3.11 Loading GPX File from excel and Using field calculator

GPX stands for GPS exchange Format that c

e Click on ADD Vector layer > Browse GPX file format using data type keeping GPX
e Select all the Layer
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Figure 16. GPX Data Format

Open Attribute table to check the data it contains. Waypoints, trackpoints have poins in
shapefile. Now we will calculate X and Y coordinates using Field calculator.

- h
/. Select vector layers to add.. M
Layer ID Layer nam; Mumber of features Geometry type

3 route_points 0 Point25D

1 routes 0 LineString25D

4 track_paints a Point250

2 tracks i MultiLineString 250

0 waypoints 0 Point25D

’ 0K ] [ Select Al ] [ Cancel ]

—

Figure 17. Pop-up window of Vector layer to add

The point layer we want to add X and Y coordinates, need to open it’s attribute table

Click on Open fleld calculator
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] 0 0 [ Open field calculator (Cirl+1) ”‘

e Type field name, Field type, field length, precission and expression and Click on ok

Note that we are calculating latitude select Sy and double click on it to activate and while calculating
longitude select $X and double click on it. The field type will be decimel degree as it is coordinate.

/ Field calculator J— m

Only update 0 selected features
Createanewfield || Update existing field

Create virtual field
Output field name  ztitude
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0
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Figure 18.Pop-up window of Field calculator
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5. Map Attributes: Labels and Symbology

5.1 Key Options of Geospatial Data Representations

Main options of changing geospatial data representations include layer order, layer transparency,

symbology, label, and annotation. Apart from the first one (layer order) and last one (annotations), all

the rest are located in the pop-up window when you right-click the layer you want to modify and select
property .They are under either the style or labels tab.

Project Edt View Llayer Settings Plugins \Vector Raster Datab

0 R RE-R-G
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Set Layer CRS
% Set Project CRS from Layer
% Styles 3
.‘ [ Open Attribute Table
@ J Toggle Editing
@ Save As...
S Save As Layer Definition File..,
'-YB Filter...
, Show Feature Count
°
Vor o
&
og3

Figure 19.The Pop-up Window of alayer's Property

N st

of €7 Labels

Fields

Q, Rendering

. Display
@ Actions

4
¥ Joins

ln Diagrams
q Metadata

Variables

v Layerinfo
Layer name | SSITES dsplayed as | SSITES
Layer source | C;\Users\5000 Series\Google Drive \QGIS \sites shapefile\SSITES shp
Data source encoding | System v

W Coordinate reference system
Selected CRS (EPSG:4326, WGS 84)

Create spatial index  Update extents

¥ | Scale dependent visibility

Minimum

= | 1:100,000,000 v | &
(exdusive) ¢ I —

v Provider feature filter
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Figure28 : The Property Window

All options will be introduced as subsections in the following

5.2 Layer Order and Transparency

QGIS displays geospatial data according to the order in the table of contents: the bottom layer will

K10

be drawn on the screen first and covered by upper layer. Hence, the layer on the top in the table of

contents will be displayed as the top layer in the map. Unlike ArcMap, QGIS will not order layers

automatically.

When a feature layer (point, line or polygon) is put under a polygon-feature layer, the feature one is

covered and invisible. You can change layer visibility by switching the checkboxes left to the layer

name in table of contents (Figure). And the display order can be changed by simply dragging the layer

toward or away from the top
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Figure 20. Layer Visibility and Order Control

When a polygon layer, such as buildings or parcels, is added over an image, the content on image under
the building is often invisible. But sometimes users like to only show the parcel’s boundary and keep
the image displayed. In this case, layer transparency and hollow symbology can help. To do so, right-
click on the polygon layer and select Properties first (Figure 8). Then switch to the tab Symbology and
click on the symbol itself (Figure :Properties of style).

Projsct Edt Vew Lsyer Settrgs Plgns lechr Rester Database Web Proessng tep

DeERRRE

Claiste Ext o =
‘Togges the eamg state or e curren 2yer R Cocednate: 1873665, 1901355 Scle 17487633 v Rotsfor: 0.0 L Xpecr Qosmuom @

Figure 21. Properties of Style
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5.3 Symbology and Label

Symbology or Style is critical in making maps, which are classified into four Legend type in QGIS (on the
top of Figure). Due to its complexity, these four categories and their normal usages will be briefly
introduced in the note region with further reading. We will only focus on symbol customization and
classification symbols, which are mostly used. Unlike ArcMap, QGIS does not hold a large library of
professional symbols. In fact, only point-feature layers can have different symbols (Figure), while line
and polygon layers can only change line and fill options.

4 QGIS 2.12.1-Lyon -8
Project Edit View Layer Settings Pugns Vector Raster Database Web Processing Help

unit Milmeter v

Sze 200000
x Transparency 0%

€3 Labels e~
i cr S

Rotaton  0.00¢

vi; qey#xeo e
Symbols n group
.ﬂ D% Home & Rendemng
Favourites
& [odo o ¢ 1 o o
- D:/
) b E it tal I d el
Z, hfn/«. ¥y airport  arrow  capil circle diamond  ellipse
’_‘ Layess Panel & s [ ] L} * )° 4 A 14
M. .
| & X ° W - pentagon square  star  star2  stard  triangle triangle2
% Google Satellite
R % woa @ rewces
Gﬁ Variables
Shortest path
% &
Start
’a ¥ Layer rendering
v‘v Stop Layer transparency
8 Layer blending mode
o
* Criterion E Draw effects
l. | Length

Imagery S2015 NASA, TerraMetrics | Teomsof U

Calafate t _ =
Toggles the earng suate or the cuTentayer Q' coodnate: 1879666,1901966 Scéle [1:74,876,583 ¥ Rotation: 0.0 o % Render Qe samsom @

Figure 22.The Symbology or Style Customization Window

We can also categorized data depending on the categories in the Style option of Properties of a
selected feature.
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Figure 23. Categorization in Style option
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Note that you can still customize individual symbols for each category (size, shape, etc) by double clicking the corresponding class
on either the left pane or the line in Style window (Figure). The labels are an important feature of a map. By marking some
property up on the map, for instance the name of the marked location, labels can make your map more useful, informative, and
visually appealing. To add labels to your map, right-click on the layer that you want to add marks on and select Properties (Figure
8). Then follow the steps below:
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Figure 24.Example of Style

1. Select the Labels tab and check on (off by default) “Display labels”.

2. Choose the attribute you want to display on the map in the dropbox of Field Containing label

3. Change Font, so that it is clearly shown on the map.

4. You can click on the Apply button to see the effect until it is satisfactory. Then click OK to save your
setting and exit.

5. (Optional) If you think the added labels are not distinct on the map background, you can make a
buffer background around the texts. Please scroll down and check Buffer labels, which has the same
effect of “mask” in ArcMap

Example: Graduated Map- To present variation of data within a region a graduated map can
bedeveloped by right clicking on the layer and select Properties-> Style-> then select the options as
the picture below. The class interval and the class breaks can be customized by clicking on them.
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6.0penStreet Map
6.1 STARTING THE iD EDITOR

e Touse iD you will need to be connected to the internet.

e Open your internet browser, and go to the OpenStreetMap website at
http://www.openstreetmap.org.

e Login using your OpenStreetMap account

e Pan and zoom the map to the area that you want to edit.

e Click on the small arrow next to Edit. Then click Edit with ID (in-browser editor).

WAW.DPENSEreE MR oG #map=187-6 18127 106 82787

Wiew lr.h‘@ Histony Smirhamate home inbo | logout

p EC with iD [in-brovse oo
+

EC8 With POUSICH 2 (N-Erowsar sion

E with Risnote Conol (JOSM of Merkaaron -

- (<} waw S0ENSIERMap 0rg €117 #map=18 5 6 82787 =

4 OpenSteetMap  View EGRY  Hatoey emtaraia home | inbox. togeut |

Edn feature
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http://www.openstreetmap.org/

1. Feature Panel: This panel shows tags from the object selected on the map. You can add
or edit tags from this panel.
2. Tools: This panel shows basic editing tools:

Q Point
o Draw point.

+ Line
o Draw line

IO Area
o Draw shape (polygon)

o Undo

o Redo.
o Savechanges-

3. Map panel: This panel show various configuration functions:

o Zoomln
o Zoom Out =

-
o Go to your location

o Configure background layer

(¢

o Open Help Menu
4. Information panel: This panel shows various information, such as which users have
contributed to the area.

6.2 CONFIGURING THE BACKGROUND LAYER

Before you start editing, you can change the background layer.

o Click the Background settings button.

#

i
N

¢ You will see a panel like this:
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Medan Merdeka Selatan

Background

lakart - -
. (=) Bing aerial Imagery

| MapBox Satellite
| OpenStrestMap

) Custom

Local GPX file

= Fix misalignment

e You can change the brightness level by clicking one of these boxes: ﬁ

e There are 3 different brightness levels - 100%, 50%, and 0%. Click all of
them to see the difference.

e You also can change the background layer based on your desired tile provider (the
default is Bing Aerial Imagery). Try the various options available from this list.

e You can add your own map tiles by clicking on Custom.

e For example, if you want to add a Field Paper, click Custom and enter your FieldPaper
snapshot URL, which will be something like this:

http://fieldpapers.org/snapshot.php?id=cqhmf2v9#18/37.80593/-122.22715

O Point | " Line

The page at www.openstreetmap.org says:

. Enter a tile template. Valid tokens are {z}, {x}, {y} for
Z/¥/Y scheme and {u} for quadtile scherme.

hot.php?id=cqhmf2v9#18/37.80593/-122.22715 |

| Cancel |[ OK ]
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http://fieldpapers.org/snapshot.php?id=cqhmf2v9#18/37.80593/-122.22715

You also can display GPS tracks from your computer (GPX format). It is very easy - just
drag the GPX file into ID editor.

If there is imagery offset, you can correct the imagery offset by clicking Fix
Misalignment.

¥ Fix misalignment

Click the navigation buttons to move the imagery. Click the reset button to return to the

default position.

6.3 HOW TO UPLOAD GPS DATA ?

o~ wihpE

Go to the main OSM page.
Login (remember you need an OSM account by signing up here).

Click “GPS traces” along the top.
Click on "See just your traces, or upload a trace".
In the 3 boxes at the top do the following:

1. Find and select the file you wish to upload (it should be .gpxformat)
2. Name the file.

3. Add helpful tags that can be used to find it such as “London UK” (each word is a tag in

itself, so Isle of Wight should be "IOW" or "Isle-of-wight™).
If you would like your data to be available to others (encouraged) tick the "Public?" box.

7. Click "Upload".

The data will now take a short while to be included into OSM. However, as soon as you've
uploaded it, you can immediately use it.

6.4 BASIC EDITING WITH iD

Before we start practicing with iD, pan and zoom to a location that you familiar with. You can
pan by holding the left mouse button and dragging the map to your desired area.

Adding Points

Q Point

To add a new point, click on the Point button.
Your mouse cursor will change into plus (+) sign. Now, click on a position that you know
to mark a location. For example, if you know that there is a hospital in your area, click
on the hospital building.
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» OpenStreetMap View Edit¥ History

Select feature type

‘ Park

i Puace of Worship

>

Cate

il Restsuram

il
4

¢ Notice that a new point is added. At the same time, the left panel will change to show a
form where you can select attributes for the object. Click Hospital to tag the point as a
hospital.

» OpenStreetMap View Edit¥ History

Edit feature

Emergency
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You can use the forms to fill detail information about your point. You can fill hospital
name, address, and/or other additional information. Note that each feature will have
different form, depending on what tag you choose from the feature panel.

If you make a mistake, such as a wrong location, you can drag your point to a new
location by holding the left mouse button on your point. Or, if you want to delete your
point click the left mouse button on the point and then click the button which looks like

a trashcan.

A “point” created in the iD editor is actually a standalone “node” with a set of “tags”

on it.

Drawing Lines

To add a new line, click on the Line button. o Line

Your mouse cursor will change into plus (+) sign. Find a road that hasn’t been drawn on
the map and trace it. Click once on a point where the road segment begins, move your
mouse, and click to add additional points. Double-click to end the drawing process.
Notice the panel on the left.

» OpenStreetMap View Edit ¥  History

Q |

0

Select feature type X

Road

Rail

Water

Power Line

Just as with a point, select the appropriate tags for your line.

You can drag points from the line by clicking your left mouse button on a point and
dragging it.
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e You also can move the whole line by selecting it, and choosing the Move tool.
Then drag the line to a new position.

e When you click your left mouse button on a point from the line, you will see
these tools:

[]
o Delete point from line D
o Disconnect point from line .

o Split aline into two line from the point you’ve selected .
e When you click your left mouse button on a line, you will see these tools:

Q
o Delete line

o Create acircle from a line (only active if the line is closed) .

o Move line

i

o Form a square shape from a line (only active if the line is closed) .

o Reverse line direction

A “line” created in the iD editor is actually a “way” with “tags” on it.

Drawing Shapes (Polygons)

e To add a new shape, click on the Area button. 5 Area

¢ Your mouse cursor will change into plus (+) sign. Try to trace a building using the
imagery as a guide.

¢ You will notice that the color of your shape will change depending on the attributes that
you assign to it.
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e The tools that are available when you select a shape are similar to those when you click
on a line.

A “polygon” in the iD editor is actually a “closed way” with tags on it.
SAVING YOUR CHANGES

e When (and if) you want to save your edits to OpenStreetMap, click the Save button. The
panel on the left will show the upload panel.
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¢ Enter a comment about your edits and click Save.
ADDITIONAL INFORMATION AND CUSTOM TAGS

¢ When you are editing and object, you will see a strip of icons at the bottom of the
attribute panel. You can add additional information by clicking these icons:

o Add elevation

o Add notes

o Add contacts / phone number

o Add source tag

o Add website

o Add accessibility information

o Add Wikipedia link
e Or, you can add custom tags by clicking All tags.
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All tags (1)

¢ This will show all the tags attached to the feature.

amenity hospital

e Click the plus sign (+) to add keys and values or click the trash icon to delete tags.

ADDING TAGS

In the previous section you learned about OpenStreetMap's geo elements. It is time to learn a little about
OpenStreetMap's tagging scheme. The basic tagging scheme can be found in Tagging. The tagging page
links to the Map Features page which lists most of the keys accepted by the OSM community. Many of
the examples on the Map Features page, particularly those regarding roads, are specific to the U.K. Users
in other countries will want to look at Tagging for guidance in applying the tagging scheme to their
country.

Types Of Geo objects
OpenStreetMap's Tagging Scheme has 3 data types that may be tagged:

Node: Just a node/point used to mark a particular point on the map. For example:
e Atown may be marked using a node tagged with place=town.
e Atheatre may be marked using a node tagged with amenity=theatre.

Linear: A way used to mark a particular linear item on the map. For example:
e A motorway may be marked using a way tagged with highway=motorway.
e Ariver may be marked using a way tagged with waterway=river.

Area: A closed way to mark a particular area on the map. For example:
e Alake may be marked using an area tagged with the natural=water.
e Atown may be marked using an area tagged as place=town.
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