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1 Setup

1.1 Installation

As at August 2023 QGIS 3.32 (or QGIS LTR 3.28) is the recommended version to use. Some
screenshots in this document are from an older versions so may look slightly different to the 3.32
interface (but the tools described work the same way).

QGIS can be downloaded from here: https://qgis.org/en/site/forusers/download.html.

1.2 Toolbars and panels

When you first open QGIS it should look something like this.
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It's important to remove any mapped drives from the Browser panel if they're not being used (eg. drives
only accessed occasionally via VPN) - they drastically slow down QGIS. For example, the S: and T: from
above.


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

Right click on the top grey toolbar panel and from the Toolbars list tick on the Shape Digitising Toolbar.
The Snapping and Advanced Digitising toolbars are also useful.

Toolbars

Advanced Digitizing Toolbar
Annotations Toolbar
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Database Toolbar
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v Web Toolbar

Add data to the project by dragging and dropping to the Layers panel from the Browser or directly from
the operating system file explorer. The layers are listed and can be grouped, and they show in the Map
View Panel.
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1.3 Data types

1.3.1 Shapefiles

Shapefiles are spatial vector filetype made of 4 — 6 components (.shp, .dbf, .prj, .shx and more). These
component files must all be kept together and have the same name, otherwise the data will become
corrupted. If a QGIS project file (.qgz) is moved (rather than using ‘Save As’) or if shapefile is moved,
then the link between the QGIS project file and shapefile will be broken. In this case a new path can be
specified.

To load a shapefile to a QGIS project drag and drop the .shp file to the Layers window within QGIS.

| | 20230804 _ShentonPark_ClipBoundary_GDAS4MGASD_poly.cpg

| | 20230804 _ShentonPark_ClipBoundary_GDASAMGASD_poly.dbf

| | 20230804_ShentonPark_ClipBoundary_GDASAMGASD_poly.prj

s 202302804 _ShentonPark_ClipBoundary_GDAS4MGASD_poly.shp

% 20230804 _ShentonPark_ClipBoundary_GDASAMGASD_poly.shx
1.3.2 Geopackage files

A geopackage is a spatial vector data type stored in one file with extension .gpkg. A gpkg can contain
multiple layers but data downloaded from data providers usually only contains one layer.

A gpkg file can be loaded to a QGIS project by dragging and dropping the gpkg file to the Layers
window.

| | 20230804 _ShentenPark_ViewportBoundaries_GDASAMGASD poly.gpkg

1.3.3 Georeferenced images

You can add Nearmaps jpg images (or other georeferenced images) to QGIS by dragging and dropping
the file into the Layers window. Take care to keep .jgw and .tfw (world) files alongside .jpg and tif files
to store the associated coordinate system information.

| ] ShentonPark_aerial_1933_Landgate GDASIMGASD.tw
| ShentonPark_Aerial_1933_Landgate_GDATMGASO.tif

1.3.4 XYZtile base layers

To add streamed base layers go to XYZ Tiles’ or WMS/WMTS' in the Browser window. Right click to
add a new connection. Paste in one of the service URLs from below, give the connection a name and
Okay. Drag and drop the resulting layer into the Layers window.

Google hybrid
http://mt0.google.com/vt/lyrs=y&hl=en&x={x}&y={y}&z={z}
Google Satellite
http://mt0.google.com/vt/lyrs=s&hl=en&x={x}&y={y}&z={z}
Google maps
http://mt0.google.com/vt/lyrs=m&hl=en&x={x}&y={y}&z={z}

OpenStreetMap



https://tile.openstreetmap.org/{z}/{x}/{y}.png

Bing Satellite Imagery

https://t0.tiles.virtualearth.net/tiles/a{q}.jpeg?g=685&mkt=en-us&n=z
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1.3.5 WMS base layers

Served Web Map Service (WMS) layers can be added to QGIS using the same method as XYZ layers.

Nearmap

To get the WMS URL, sign in to Nearmap (using your UWA email address) and go to Integrations>API
Services. Select the API Key as the ‘University of Western Australia’ and the integration type as ‘Simple
WMS'. Copy the link and then add as a new WMS service in QGIS.

Dashboard Integrations Support

APl Keys  API Services

Simple API Service

Create a Simple AP| service to access the latest Nearmap vertical imagery using Simple WMS or Google

Earth — Super Overlays. Learn more

Choose APl Key

Choose integration type

University of Western Australia Simple WMS - COPY LINK

SLIP WMS layers



All public layers with WMS services are listed here:
https://catalogue.data.wa.gov.au/group/?q=SLIP+Public

All subscription layers with WMS services are listed here:
https://catalogue.data.wa.gov.au/group/?q=SLIP+Subscription

Eg: Environmental layers
https://services.slip.wa.gov.au/public/services/SLIP_Public_Services/Environment/MapServer/WMSSe
rver

Boundary layers
https://services.slip.wa.gov.au/public/services/SLIP_Public_Services/Boundaries/MapServer/WMSServ

er

Roads
https://services.slip.wa.gov.au/arcgis/services/Landgate_Subscription_Services/Roads/MapServer/W
MSServer

Aerial photographs

https://catalogue.data.wa.gov.au/dataset/perth-metro

https://catalogue.data.wa.gov.au/dataset/wa-regional-aerial-photography-mosaic

https://catalogue.data.wa.gov.au/dataset/perth-metro-archive

https://catalogue.data.wa.gov.au/dataset/wa-regional-aerial-photography-mosaic-archive

1.4 Coordinate Reference Systems (CRS)

Geographic Information Systems (GIS) differ from CAD applications because they can accurately
overlay datasets with different coordinate systems. This means it is easy to combine datasets from
multiple sources. It is important, however, to specify the coordinate system for the QGIS project and
when exporting to dxf or other formats.

Datasets exported to dxf will need to be given the same coordinate system as the base feature survey
(or other base data sources) to be used in AutoCAD. If the coordinate systems don't match then layers
will not overlay (even if manually moved).

The common coordinate systems used in Perth and their codes are:

e Perth Coastal Grid (GDA2020 PCG2020): EPSG 8031
e (Perth Coastal Grid (GDA94 PCG94): EPSG 102216)
e GDA2020 MGA50: EPSG 7850
e« (GDA94 MGAS50: EPSG 28350)

Other coordinate systems used in Western Australia are:

e GDA2020 MGAS1: EPSG 7851
o (GDA94 MGA5T: EPSG 28351)

e GDA2020 MGAS2: EPSG 7852
e (GDA94 MGA52: EPSG 28352)


https://catalogue.data.wa.gov.au/group/?q=SLIP+Public
https://catalogue.data.wa.gov.au/group/?q=SLIP+Subscription
https://services.slip.wa.gov.au/public/services/SLIP_Public_Services/Environment/MapServer/WMSServer
https://services.slip.wa.gov.au/public/services/SLIP_Public_Services/Environment/MapServer/WMSServer
https://services.slip.wa.gov.au/public/services/SLIP_Public_Services/Boundaries/MapServer/WMSServer
https://services.slip.wa.gov.au/public/services/SLIP_Public_Services/Boundaries/MapServer/WMSServer
https://services.slip.wa.gov.au/arcgis/services/Landgate_Subscription_Services/Roads/MapServer/WMSServer
https://services.slip.wa.gov.au/arcgis/services/Landgate_Subscription_Services/Roads/MapServer/WMSServer
https://catalogue.data.wa.gov.au/dataset/perth-metro
https://catalogue.data.wa.gov.au/dataset/wa-regional-aerial-photography-mosaic
https://catalogue.data.wa.gov.au/dataset/perth-metro-archive
https://catalogue.data.wa.gov.au/dataset/wa-regional-aerial-photography-mosaic-archive

GDA2020 (Geocentric Datum of Australia 2020) is replacing GDA94, so over the next years GDA2020
will become more common than GDA94.

Please note there are many more coordinate systems than the ones listed above. The list of Western
Australian towns with their own local coordinate systems is here:
https://www0.landgate.wa.gov.au/business-and-government/specialist-services/geodetic/project-grids

Most of these local town grids do not have their coordinate systems defined in QGIS so cannot be
selected from the list offered. They can be manually added using custom CRS definitions.

1.4.1 CRS transformations

QGIS can combine layers that have different coordinate systems by transforming coordinate systems
on the fly. Sometime QGIS will ask which transformation option you want to use. You can just accept
the defaults from these message.

But if you want to use the most accurate transformation options, get into the habit of using the
following.

e When transforming between GDA2020 and GDA94 always choose the third option, which uses
the 8447 transformation identifier.

() select Datum Transformations s
Multiple operations are possibie Tor converting coordinates between these two -
Coordinate Reference Systems. Please select the appropriate conversion operation, given
the desired area of use, origins of your data, and any other constraints which may alter the "fit

Frr mirnama Far nobimlse frsnefarmsstine ansesEinee

Source CRS EPSG: 28350 - GDAS4 | MGA zone 50 v ||
Destination CRS | EP5G: 7850 - GDA2020 f MGA zone 50 = —‘::
Transformation Accuracy (r

1| Inverse of Map Grid of Australia zone 50 + GDA94 to GDA2020 (1) + Map Grid of Australia zone 50 0.01

2 loverse of Map Grid of Ayctralia zgne 50 2 GRAGA e GRADN2D (3 2 Man Grid of Auctraliz zone 50 003

k] Inverse of Map Grid of Australia zone 50 + GDA% to GDA2020 (2) + Map Grid of Australia zone 50

1 L]

Inverse of Map Grid of Australia zone 50 + GDA94 to GDA2020 (2) +
Map Grid of Australia zone 50

* Scope: Engineering survey, topographic mapping.
Remarks: Grid convergence uses opposite sign convention to UTM.

* Scope: Transformation of GDAS4 coordinates when localised distortion
needs to be taken into account, e.g. if GDAS4 coordinates were derived
from survey control monuments.
Remarks: See GDAZ4 to GDA2020 (1) or (3) (codes 8048 and §446) for T
alternative conformal-only transformation without local distortion Y
modelling. GDA2020 Technical Manual and fact sheet T1 give guidance on 1
which to use.

* Scope: Engineering survey, topographic mapping. ,
Remarks: Grid convergence uses opposite sign convention to UTM. 0

Area of use: Australia - onshore and offshore between 114°E and 120°E., }
Australia - Australian Capital Territory; Mew South Wales; Northern Territory; \
Queensland; South Australia; Tasmania; Western Australia; Victoria.

Identifiers: INVERSE(EPSG): 17350. DERIVED FROMI(EPSG):8447. EPSG:17350 3

! oK | Cancel Help



https://www0.landgate.wa.gov.au/business-and-government/specialist-services/geodetic/project-grids

e When transforming between WGS84 and GDA94 use the 1150 transformation.

Q Select Transformation for BushForeverAreas 2000DPLH_019 x

Coordinate Reference Systems. Please select the appropriate conversion operation, =
given the desired area of use, origins of your data, and any other constraints which may

shkar tho "R far rownnea for nadbieular francfarmatinon anarstinne

Source CRS EPSG: 3857 - WGS 84 [ Pseudo-Mercator

Destination CRS EPSG: 28350 - GDAS4 / MGA zone 50

|ra==|orm=!|on

k] Inverse of Popular Visualisation Pseudo-Mercator + Inverse of GDA94 to WGS 84 (1) + Map Grid of Australia

2| Inverse of Popular Visualisation Pseudo-Mercator + Inverse of GDAS4 to WG5S 84 (2) + Map Grid of Australia zone 50

3| Inverse of Popular Visualisation Pseudo-Mercator + Inverse of GDAS4 to WG5S 84 (3) + Map Grid of Australia zone 50

1 L3

Inverse of Popular Visualisation Pseudo-Mercator + Inverse of
GDA94 to WG5S 84 (1) + Map Grid of Australia zone 50

* Scope: Web mapping and visualisation.

* Scope: {nullfcopy) Approximation for medium and low accuracy
applications assuming equality between plate-fixed static and earth-
fixed dynamic CRSs, ignoring static/dynamic CRS differences.
Remarks: Approximation at the 3m level assuming WGS 84 is
equivalent to GDAS4. Ignores the low accuracy of the WES 84 . =
ensemble and the inconsistent application of tectonic plate motion to L
WGES 84 data. '

* Scope: Engineering survey, topographic mapping.

Remarks: Grid convergence uses opposite sign convention to UTM,

R

Area of use: World., Australia induding Lord Howe Island, Macquarie Island,
Ashmore and Cartier Islands, Christmas Island, Cocos (Keeling) Islands, Norfolk
Island. All onshore and offshore., Australia - onshore and offshore between
114°E and 120°.

Identifiers: INVERSE(EPSG): 3856, INVERSE(EPSG): 1150, EPSG: 17350 +

| oK | Cancel Help

e When transforming between WGS84 and GDA2020 use the option that combines the 1150 and
8447 transformations (to form 9691).

(2} Select Datum Transformations *
Multiple operations are possible Tor converting coordinates petween these two a
Coordinate Reference Systems. Please select the appropriate conversion operation, given
the desired area of use, origins of your data, and any other constraints which may alter the "fit

for murnnca Far nodbicular francfarmmabinn anarsbione

Source CRS Default CRS: EPSG:4326 - WGS 84 T ||

Destination CRS | EPSG: 7850 - GDA2020 / MGA zone 50 hd —‘_-S
Transformation Accuracy (meters)

1| Inverse of GDA2020 to WGS 84 (2) + Map Grid of Australia zone 50 3 Australia including Lord

2| WGS 84 to GDA2020 (3) + Map Grid of Australia zone 50 3 Australia including Lord

L L}

WGS 84 to GDA2020 (4) + Map Grid of Australia zone 50

* Scope: Approximation for medium and low accuracy applications ignoring

Remarks: Equivalent to concatenation of null CT 1150 and CT 8447
through GDAS4. See WGS 84 to GDAS4 (3) (CT code 9690) for conformal-
R b — doiing)

* Scope: Engineering survey, topographic mapping.
Remarks: Grid convergence uses opposite sign convention to UTM, i

Area of use: Australia - Australian Capital Territory; New South Wales; Northern U
Territory; Queensland; South Australia; Tasmania; Western Australia; Victoria.,
Australia - onshore and offshore between 114°E and 120°E.

Identifiers: DERIVED_FROM(EPSG):9691, EPSG: 17350 Wi
|

oK Cancel Help




1.5 Colours

A colour palette can be set up and saved as a .gpl file. This file can then be imported to any computer
running QGIS. The file only needs to be loaded once on a computer and will then be available to all QGIS
projects.

To set up a colour palette go to Settings>Options>Colours. Use the - button to remove the default
colours. Use the ‘+' button to specify new colours. You can add colours using RGB values or HTML
codes (eg #ff0001) (but not CYMK values). You can give the colours names by double clicking in the
‘Label’ column. After you have added all the colours in your palette click the “disk” button (Export
Colours) in the RHS menu. Save this .gpl file somewhere.

(2} Options — Colors X
Q | w Color Schemes
Standard colors || -
Color Label g
Black =
B
5
) @ : Another Blue
4 Rendering B8

™ Vector

Favourite Blue
Export colorsl

Green

[} Digitizing

o 3D

Red

[ ] Layouts
Variables
m Authentication

= Metwork

GPS

"™ GP5Babel

Locator [ oK | Cancel Help

To load the gpl file onto another computer, open QGIS and go to Settings>Options>Colours>RHS menu
“folder” icon (Import colours from file). These colours will be available as Standard Colours through all
Symbology menus.

QGIS currently does not allow for the definition of colours using the CYMK system. It also does not
allow for defining a colour space (RGB or CYMK) when exporting images.



2 Data conversions

2.1 Processing data for export to AutoCAD dxf

QGIS can export vector data (from shapefiles or geopackages) to dxf format. This is a good way to get
various vector dataset into AutoCAD.

Some pre-processing must be done before exporting:

e All datasets must be reprojected to the same coordinate system as the target AutoCAD
drawing (the feature survey, Nearmap image or any other dataset you wish to combine your
exported data with in AutoCAD).

e If the dataset has elevation values (eg. contour lines), then the data needs to be converted to a
3D shapefile before being exported to dxf.



e Polygon datasets will export to dxf as hatch areas, so it can be useful to convert them to lines
so they export to polylines instead.

e |f datasets are large it can be useful to clip them to your area of interest before doing the above
processing, but it is not absolutely necessary.

2.1.1 Clip layers

To clip shapefiles/geopackages:

1. Create a shapefile to mark the boundary of your area of interest. Go to Layer>Create
Layer>New Shapefile Layer. Specify the location of the file and the name. Specify the file to be a
polygon and give it the same coordinate system as your AutoCAD (and QGIS) project.

(&) New Shapefile Layer

X
File name Clip_Boundary.shp I
File encoding UTF-8 -
I Geometry type [~ Polygan I -
: : . .
Additional dimensions Mone Z (+M values) M values
Project CRS: EPSG: 23350 - GDAS4 [ MGA zone 50 - || I
New Field

Name

Type abc Text (string)

Length |80 Precision !
Add to Fields List
Fields List
Mame Type Length Precision
id Integer 10

Remove Field

| oK | Cancel Help

2. Highlight the new clip layer in the Layers panel then click on the "Toggle Editing’ pencil button in
the top toolbar. Click on the ‘Add Polygon Feature’ star button. Click on the Rectangle from
extent digitising tool. Now click to form a rectangle. Right click to finish the shape.

10



Project Edit View Layer Settings Plugins Vectgr Raster Database Web Me

BnR  Oes,sHOR A d % U
L A R / lc?.lxv

Browser 7, Rectangle from center and a point

ORTHGE

[4 Rectangle from extent

Favorites o Rectangle from 3 points (distance]

y [T Spatial Bookmdl I Rectangle from 3 points (projected)
» [ Project Home
[&] Home
e

[1 D:\ (Elements)
s

7w

@ GeoPackage
ffd SpatiaLite

‘ PostgresCL
B SAP HANA
B M SOL Server
@ Oracle

@® WMS/WMTS
@ Vector Tiles
iEE K7 Tiles

5 i -

Layers =]
gl e T e~ L o [

I /220227 NorthFremantle ClipBoundary GDAS4MGAS0 poly
e~

— LS Topo_Contour_Line_LGATE_140_WA_GDA94 Subscription — LS_Topo_Cd
b ¥ 5m_DEM
~ ¥ " 220305_Aerial Jan2022_Nearmaps_HighRes GDA94MGAS50_CloseUp

M Band 1 (Red)

. Band 2 (Green)

I Band 3 (Blug)

Click the ‘Toggle Editing’ pencil again and select Save edits.

In the Processing Toolbox window type “Clip” into the search window. Open the tool called
‘Clip’. Choose an original dataset as the first layer and the newly created area of interest (clip
boundary) shapefile as the second. Specify the location and name of the output shapefile.

@ £y |4

Processing Toolbox (=]E]
A (O F Oy
| 2 dip &
= 2} Vector overlay

9 Clip

50 Extract/clip by extent
~ ok GDAL
* Raster extraction
% Clip raster by extent
% Clip raster by mask layer
* Vector geoprocessing
o Clip vector by extent

E’ﬁ_— Clip vector by mask layer

Add Z values to contour data

In the Processing Toolbox window type “Z". Open the tool called ‘Set Z value’'.

Specify the contour shapefile. Under Z Value click on the ‘Data defined override box’ and
choose the attribute (field) containing the contour elevation value. Specify the location and
name of the output file.

11



() SetZ Value hd

Parameters | Log " | set z value

Input layer This algorithm sets the Z value for

= ) eometries in a layer.
/" M5_Topo_Contour_Line_LGATE_015 [EPSG:4283] ~| ‘k J | set
If 7 values already exist in the
Selected features only layer, they will be overwritten with
If o 7 values exist,

renderer from styles
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Z value

y will be upgraded to mermbership)

wi
= include 7 values and the specified "
0.000000 L=t lue used as the initial Z value for | | 12 19

7 Added 123 fesubtype

[Create temporary layer] abe fesubtype_desc

ribute Ficld be datefeat ted
V| Open output file after running algorithm Attribute Field abc datefeaturecreates

I Field type: int, double, string abe datefeaturemodified

abe accesslevel

Expression
Variable »
Edit...

1.2 metadataid
abe featuretext
123

Paste nameid
abe globalid

Assistant...

123 contourtype

abe contourtype_desc
elevation

1.2 datumdifference

abe elevationaccuracy

123 capturemethed

abe capturemethod_desc

123 datasource

abe datasource_desc

abe planaccuracy

abe spatialreliabilitydate

| 0% E— sbe attributereliabilitydate

123 targetdisplayscale

Advanced ~ |Run as Batch Process. Run Close Help
— abe targetdisplayscale_desc

2.1.3 Reproject layers to the coordinate system being used in AutoCAD

1. Inthe Processing Toolbox window type in “reproject”. Open the ‘Reproject layer’ tool.

2. Specify the dataset to reproject and choose the output coordinate reference system. Choose
the same as the desired coordinate system for the AutoCAD file (eg. GDA94 MGAS0 or
GDA2020 MGAA50).

Remember all layers that are to be exported to dxf need to be in the same coordinate system
before exporting.

When reprojecting between GDA2020 and GDA94 the following window will open, asking which

transformation to use. Always choose the third option, which gives the 8447 transformation
identifier. When reprojecting between WGS84 and GDA94 use the 1150 transformation.
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(2 Reproject Layer X
L4 =
Parameters Log Reproj
Input layer = ect
/" Roads_LGATE_012 [EPSG:7544] - @33 "% Iayer
This
Selected features only algorithm
Target CRS reprojects a
vector
Project CRS: EPSG: 28350 - GDAS4 / MGA zone 50 v || @ layer. It
creates a
w Advanced Parameters new layer
with the
Coordinate operation [optional] same
features as
Transformation Accuracy (meters) the input
one, but
1| Inverse of GDA94 to GDA2020 (1) + Map Grid of Australia zone 50 0.01 Australia including Lord Howe Is with
geometries
2 Inverse of GDAS4 to GDA2020 E3 + MaE Grid of Australia zone 50 0.05 Australia - Australian CaEita\ Terr reprojected
to a new
E] Inverse of GDAY4 to GDA2020 (2) + Map Grid of Australia zone 50 Australia - Australian Capital Ter CRS.
Attributes
are not
modified by
this
algorithm,
] 3
Inverse of GDAS4 to GDA2020 (2) + Map Grid of Australia zone 50
* Scope: Transformation of GDAS4 coordinates when localised distortion needs to
be taken into account, e.g. if GDAS4 coordinates were derived from survey
control monuments.
Remarks: Ses GDAS4 to GDA2020 (1) or (3) {codes 8048 and 8445) for
alternative conformal-only transformation without local distortion modelling.
GDA2020 Technical Manual and fact sheet T1 give guidance on which to use.
* Scope: Engineering survey, topographic mapping.
Remarks: Grid convergence uses opposite sign convention to UTM,
Area of use: Australia - Australian Capital Territory; New South Wales; Morthern
Territory; Queensland; South Australia; Tasmania; Western Australia; Victoria., Australia
= eniEhasadal SRR SRR
Identifiers: INVERSE(DERIVED _FROM(EPS()):8447, EPSG: 17350
+proj=pipeline +step +proj=unitconvert +xy_in=deg +xy_out=rad -
| 0% Cancel
Advanced < | |Run as Batch Process... Run Close Help

2.1.4 Convert polygons to lines

1. Polygon data in QGIS exports to hatch data in AutoCAD. Sometimes close poyline geometry is
a preferred option. To get this output first convert the polygon data to line data. In the
Processing Toolbox window type in “polygon”. Open the ‘Polygon to line’ tool.

2. Specify the layer to convert and the output location and file name.

2.1.5 Set symbology and labelling

1. You can export some layer styling to dxf — the symbology and labels. See Sections 4.2 and 4.3
for instructions to style vector layers.

2.2 Export to dxf Method 1 - for multiple layers without z values

1. Make sure all layers to are prepared (converted to lines, reprojected to the coordinate system of
the destination AutoCAD file (eg GDA94 MGAS0)).

2. Zoom to your area of interest (to define the extent of exported data if you have not clipped it
already). If all layers are clipped, ignore this step.

3. Goto Project>Import/Export>Export Project to DXF.

4. Make sure the correct layers are selected. Specify the correct coordinate system. Specify the
output file location and name. Select ‘Feature Symbology’ if exporting polygon layers with
symbology set. Set the symbology scale to 10000 (or appropriate). Selected ‘No Symbology’ if
exporting line data only.
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5. Tick ‘Use layer title as name if set’, " Export features intersecting the current map extent’ and
‘Export labels as MTEXT elements’ (if the data is labelled). Leave all other defaults.

Tip: If, when opened in AutoCAD, the exported dxf has an error when using COPYBASE then save the file
as a 2013 dwg and reopen. There are not usually errors with Method 1.

Note that contour data (with z values defined) exported using Method 1 will convert to 3D polyline
layers which can be annoying in AutoCAD. Method 2 is the best method for exporting contour data to
2D polylines with elevation values.

(5} DXF Export x®
Save as |C:'n,l_lsers'Deskb:up'nFiIename.dxf L x| |
Symbology mode | Feature symbology -
Symbology scale | 1: 10000 - | |B |~
Encoding -
CRS EPSG: 28350 - GDAS4 [ MGA zone 50 i -&—:_
Map themes -

Layer =
5 [~ 220803_Collie_LargeClipArea_GDASMGASD_poly
* [@ [l ForAutoCAD
/" Pedestrian bridges
W Weirs
/" Railways
/" Cadastre
(= 2_Caravan Park and Camping
0 2_Churches
1 2_Community Centres and Facilities
=) 2_Conservation and Foreshore Protection
= 2_Hospital
[~ 2_Public Recreation and Sports
) 2 Schools

LAS AL LS

4 b

Select All Deselect All

v | Use layer title as name if set v | Export labels as MTEXT elements

v | Export features intersecting the current map extent

Force 2d output (gqg. to support polyline width)

QK Cancel Help

2.3 Convert to dxf Method 2 - for layers with z values

1. Select the line layer with z values specified (see Section 2.1.2, above). Right click and choose
Save Features As.

2. Specify the location and name of the output file, and specify the format as dxf. Specify the
output coordinate system (to match other data already in AutoCAD). Choose ‘Linestring’ as
geometry type. Tick ‘Include z-dimension’.

3. Open the resultant dxf in AutoCAD.

This method of export doesn't allow for exporting labels. In AutoCAD the z values will show in the layer
Properties as elevation values.
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() Save Vector Layer as...

Format | AutoCAD DXF

File name |C:‘|.I.Jsers‘|,Desktop‘lFiIename.dxF

Layer name |

CRS | EP5G:23350 - GDAS4 [ MGA zone 50

Encoding UTF-8

Save only selected features

v | Persist layer metadata

Symbology export | Mo Symbology

Scale | 1:1000000

w Geometry

Geometry type | %/ LineString

Force multi-type

V| Indude z-dimension

v'| Add saved file to map

Ok | | Cancel

Help
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3 QGIS print layouts

3.1 From QGIS layers to lllustrator layers

Data in shapefile/geopackage format is vector data. If exported as a vector pdf from QGIS, the data can
be opened and edited in Illustrator. By exporting multiple layers using the same print layout, each pdf (of
a single vector dataset) will overlay correctly in lllustrator. These are the steps for exporting data to 1:10
000 at A3, for example. Some extra information about using Print Composer is here:
https://docs.qgis.org/3.28/en/docs/user_manual/print_composer/overview_composer.html

1. Make sure the QGIS project coordinate reference system to the one you want to use for the
lllustrator file, via Project>Project Properties>CRS.

(2 Project Properties — CRS X
Q Project Coordinate Reference System (CRS)
e

. General Mo CRS {or unknownnon-Earth projection)

. Filter | L gda%4m
H Metadata Recently 7 .
View Settings Coordinate Reference System Authority |D

*@ CRS
i e

R Transfo

" Styles

] b

Data Sources F d G Ref: Syst Hide deprecated CRSs
Relations Coordinate Reference System Autharity ID =
GDAS4 / MGA zone 47 EPSG:6737
Vi GDAZ4 / MGA zone 48 EPSG:28348
e ATl oo
@ Macros € EPSG:28350 I
* = S
=% QGIS Server GDASA / MGA zone 52 EP5G:28352 -
] 3
a- Ternporal 6DA34 | MGA zone 50 = 1
Properties oo h
‘ Terrain ot
* Units: meters r
* Static (relies on a datum which is plate-fixed) -
» Celestial body: Earth
*Method: Universal Transverse Mercator (UTM) Ij'
WKT — .,
PROJCRS["GDAS4 / MGA zone 507, -
| OK | Cancel Apply Help

2. Start a new print layout (Project>New Print Layout).

Edit View Layer Settings Plugins Vec
" New Ctrl+N

New from Template »
Open... Ctrl+ O
Open From »
Open Recent »
Close

5 save Ctrl+5

[ Save As... Ctrl+Shift+5
Save To »
Revert...

» Properties... Ctrl+Shift+P
Snapping Options...
Impoert/Export »

[# New Print Layout... Ctrl+P

") New Report..
% Layout Manager...
Layouts »
Models ’
Exit QGIS Crl+
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https://docs.qgis.org/3.28/en/docs/user_manual/print_composer/overview_composer.html

3. Right click on the blank page view>Page Properties. This opens in the Item Properties panel.

Here set the page dimensions and set the page background to be transparent using the
transparency slider.

@ *Demo A31.10000

- o x
Leyout Edit View ltems Addltem Atlas Settings
BRLREER b @&k [+ | -8
ALPHR maE R &R Wl
o TP RN - PR -/ 212 H‘.P?Du.uu“.}s‘?“‘”\‘nems | Undo History.
W tems EE
£ K ® @ [Mem
5] -
5]
&
n [
o 2
=
T
#
%
A 3
Q
|| 2 Layout | ItemProperties | Guides
7al Itern Properties Bm®|
Page Size
size |as ~| &
] Orientation |Landscape ~ | &
= Width | 287.000 BKES
&2 mm
] v 2mem |2 &
5 Exdude page from exports  {=|,
%] Sackground | ||
X 300.57imm  y:170.335mm pager 1 30.1% | O———

Configure Symbol..

Copy Symbol

Paste Symbol

@®
MR =2
MR =5
HOPETEaET .
Copy Color mm
Paste Color L
Pick Color
Choose Color...
Background | |+

4. Add a map to the page (Add item>Add map). Make it the full page size by snapping to a page
corner then using the dialogue box to enter the map item dimensions.

|
() New Item Properties x
Position and Size Reference Point
Page [1 2l
X | 0.000 B
[mm |
Y | 0.000 B
width | 420,000 [ —
A
& -
Height | 297.000 B I
ok || Cancel || nHep | [

'w Horizontal Gu
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5. Zoom (mouse wheel) and pan (Move item content tool) to the project area. Specify the scale
as 10000 (with the map item selected>Item Properties).

@ *Demo A3 1_10000

Layout
a8

®

@
el

i

0

ol

[

IR

4

50]

o
o

mo|

of & & M d
00| 150[
vl

v &
250] 2
vl

a
300
L=

il

Bl

Redrawing map

I

] -100
{Ij ool b
:-1;:' 7 Layout | ItemProperties | Guides
Item Properties @
ﬁ - Map 1
- oERER B =
) | —
5] -
A @ - . )
4 Move itermn contenti | Scale | 10000.000 | &
%] A Map rotation | 0.00 ® =
3 - CRS Use Project CRS ~ || & S
= v Draw map canvas items
— 7]
= ]
The page should look like this.
= a X
Edit View Items Addltem Atlas Settings
DLEEDR B ®amhe 1 z =
PHR m@Y KN EE WA
|‘,5}?,|,,,,H,,,,,,,.|5,?,,,,,,,l}??,|,,.,|1,,5?,|,,,,IZ.??,,,,,.IZ,?,O,,,,,,P,?,O,|,,,,|-’:,5?,|,,,,|‘,'?R,,,,,h?,°,, Items | Undo History
Items @®
@ “ Item
v ] Map1
- : - | Map
7]
i‘? s
] ]
Layout Item Properties Guides
Item Properties ®
Map1
S ER2 ER N =
= m w Main Properties
Scale |10000.000 | &
Mao rotation 10,00 ® : il | |v
R < sc+.202mm y: 128.57mm page: 1 15.1% > |

N oo

In the main QGIS map view turn on only one layer and set the symbology (and labels).

Back in the print layout view go to the Layout tab (next to the Item Properties tab) and tick on
the ‘Always export as vectors’ option. If exporting an image (raster) dataset then tick the ‘Print
as raster’ option and set the Export resolution to 300 dpi.
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Layout Item Properties

Layout

x: 0.00

w: 0,00
Snap tolerance
Spx

w Export Settings

Export resolution

Print &s raster

v Always export as vectors

Save world file

Guides

rmirm

300 dpi

L]

4»

8. (o to Layout>Export as PDF. Accept the defaults and export the print layout.

@ *Demo A3 1_10000
L Edit  View

Layout Items  Add tem  Atlas

Settings

[ Save Project Ctrl+5

I} New Layout... Ctrl+N
[_;3 Duplicate Layout...
i Delete Layout...
-a: Layout Manager...
Layouts
Layout Properties...
Rename Layout...
o, Add Pages...
Add ltems from Template..,
[ Save as Template...
=5 Export as Image..
7 Bxport as SVG
E,, Export as PDF...

Ctrl+Shift+P
Ctrl+P

Printer Page Setup...
&9 Print...

Close Ctrl+0

200|‘

250

|zsn
(RXR FRRYR KTRNR ETRRINRT]

50
(1 ERXI RN

[ ¢
5

O

300|
[RETARTEN]

P T e A

350|

400

x: 0 mm

y: -19 mm

(2} PDF Export Options

w Export Options
V| Always export as vectors
v Append georeference information
Export RDF metadata (tite, author, etc.)
Text export
Image compression | Lossy (JPEG)
L4 Create Geospatial PDF (GeoPDF)

Format

Include multiple map themes

| Save

Always Export Text as Paths (Recommended)

150 32000 Extension (recommended)

| Cancel

Help

page: 1

Items Undo History

ltems

® g ltem

v ] Map 1

Layout
Layout

Snap tolerance
Spx
w Export Settings

Export resolution

Print as raster

Item Properties

— O

Guides

300 dpi

v Always export as vectors

Save world file

15.1%

X

(=]E3]

E®

9. Repeat 7 and 8 for all QGIS layers you need in Illustrator. Be careful not to pan or zoom the map
area in print layout view between exporting layers.
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10. Open the pdfs in lllustrator and use Paste in Place to overlay them as layers in a single
lllustrator document. Provided they were all exported from the same QGIS print layout then
they will overlay correctly in lllustrator.

3.2 Making maps

The print layout described in Section 3.1 didn't have a legend, scale bar, north arrow or title. To create a
proper map layout you would need to add these items to the print layout page.

1. Insert these items using the Add Item menu. Drag a rectangle on the map page to specify the
location of the item.

EULETON  Atlas  Settings

o Add Map
o Add 3D Map
= Add Picture
7. Add Label
Add Dynamic Text ¥
i, Add Legend
=z Add Scale Bar
fiy Add Morth Arrow
& Add Shape ¥
o Add Marker
5 Add Arrow
[z Add Mode Item 8
= Add HTML
oy Add Attribute Table
5, Add Fixed Table

2. To edit each map element click on it the edit via the Item Properties panel. Generally the default
north arrows and scale bars will not need editing.

3. Thelegend item should be edited to tick on ‘Only show items inside linked map’. To edit the
legend text untick the ‘Auto update’ option then double click on legend entries to edit the text.
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Layout Item Properties Guides
ltem Properties

Legend
v Resize to fit contents

w Legend Items

v | Auto update Update Al

5 Clip_Boundary
[ 220227_MorthFremantle_ClipBoundary_GDASAMGAS
%" 1_MorthFremantle_Elevation Contours_1 m_Landgate
W 2_MorthFremantle_RoadCentrelines_Landgate

b 9 2 MorthFremantle Meshblock Landuse ABS hatches
"/ Roads_LGATE_D12
B Sm_DEM
by 220305_Aerial_Jan2022_MNearmaps_HighRes_GDA%4M

£

v | Only show items inside linked map

4. Use a Label item to add a map title. Edit the text and font via the Item Properties.

Layout Item Properties Guides
[tem Properties @I

Label
w Main Properties

Map Title Text

Render as HTML

Insert/Edit Expression... | Dynamic Text =

w Appearance

Font 3
Horizontal margin 0.00 mm =
Vertical margin 0.00 mm =

Horizontal alignment

® Left Center Right Justify

5. You may want to resize the map to add a page margin. Use the map item Position and Size
panel to set the map dimensions.
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Layout Item Properties | Guides |

Item Properties =
Map 1
& ER2 ERMNE =W
I T T
¥ max |5457244.226 | €
b | | Temporal Range
b || Controlled by Atlas
b Grids
p Overviews
w Position and Size
Page [1 |:
X 10,000 1K = —
ﬁ |rr1r11 'l
¥ | 10.000 s € 1
Width | 400.000 B ET
ﬁ |rr1r11 'l
Height | 277,000 BEKER
I:!:I |')_\| |:_:|
Reference point ':::' ':::' ':::'
|f_| |J-\| |f_\|

6. The map should look something like this. Export as vector or raster to image or pdf as per
Section 3.1.

|
Map Title Text

2_MoriiFremanie_Meshbick Landuse_ARS_haiches
B nwnercial
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4 Working with vector data

4.1 Attribute table

A shapefile/geopackage comprises feature data and feature geometry. In the map view you see the
geometry of the features - each feature has a representative point, line or polygon. In the attribute table
you can view and interrogate the data values associated with those features.

1. To open the attribute table, right click on the layer and click on ‘Open Attribute Table'.

G 200221 GeneralBaseData - OG!S - o x
Project Edit View Lsper Setfings Plugins Vector Raster Databsme Web MMGGE Procesing Help

DeRBRAH|(M*,s r APPAsBBNR[ G -H-a-AnEMZI=-0 -
MOV AW 2 /BAR-F04c00e[="vAAES3% AQQR A8a BBV S or X x-[B
M2 B 2RTIRP L GRET =
- Q- e -m-Q-[ v[a B[6
-]
| Browser @) ] 8 x
PYAET) 5
R —
> [ Project Home
5 [ Home > @ Cartography
e > Q@ Database
Advanced a > Q Fintools
A0 bk s ot i o the curentims ol + Q Gaphies
> Q@ Interpalation
[ Layes s > Q@ Layertoots

YARTE-BAO

~ [ ¥ Admin Boundaries

&[] 55 2016 AuST.GDASH
G Autharityl GABoundaries..

> @ Netwark analyss

ooogpoooon
NN EERERRR0
£
£
g

a

<<«

e [ 755 % ok [5790 | @ Moo [ ot i+ 5| e @i @

2. This is what an attribute table looks like. The attribute (column) names are limited to 10
characters in a shapefile, so they are often a little cryptic (there are no restrictions in
geopackages). Some datasets from data.wa.gov.au (and other agencies) come with data
dictionary/metadata documents which explains what each attribute is.
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TeERGRAX NersrRPPALRERES 00
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Y-

REV. /8 £)BAR-I 0 < Se*AENTENY AQGER A0a B IV Sl vy X K- @
N2V AR ARCP OGRS 0~
~ Q2 B-Q a8 B
=
[Broweer @) 8 x
der*eo Q! GeomerphicVietlondsSwenCoastalPlainDECA 019 : Features Total: 13015, Fitered: 13015, Selected: 0
Favortes s . I
/J2BC 8= & E TR ERE B0
[ Project Home - LS
> BB Howe ws_ufi wgiwetlon  wgilndfo  wgswetll  wgiwell | wgsaeshe  staessh stlength.  Shapeleng  Shapeires
=3 ¥ ||,§ unknown Basin Dompiand Nt Assessed QAS6S29000 58MEIIGHE..  DOCOOODONNNND 4S814ITATEIND 5BA4ETIE0I..
l 23 57, 151
oy gy e 1,067 unknown Basin Dampland Consenvation 310102853000 44STISTEOTTL.. 000000000000 STTSNSIIN SISO
2510 unknown Basin Sumpland Muttiple Use 0O0GASAI000  BSBEN6UETD 00000000 415TEETHSISD  89.86306436070
[Layes 8 x
rrn 8155 unknown Basin Sumpland Mutiple Use 755381961000 104672760896... 000000000000 1,17843374420... 104,672.780496..
CARYG-BAO .
¥ 01 25 Adu bowndets 1179 unknown Basin Sumpland Mutiple Use 006359997000 80977156383, 0000000000 29865126045, 2089T1ENI...
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L 9914 unknown Besin Dampisnd Conservation 216684314000 298115479600, 000000000000 822.00055068600 29,811, 5479600..
4159 PaulsSwamp  Basin Sumpland Consenation 1830216163000 254223345256, 0.00000000000 210153061737 25422245256...
8217 Melalewcs Park .. Basin Sumpland Conzervation 051313056000 710366762416, 0.00000000000 31AIIISSIEN0 7,103.66762416...
4 M Resource Enhancement
=1 ] 2558 unknown Fiat Palusplain Mutiple Use 216015102000 300182804742, 000000000000 1136.11672097... 00182404742,
O M MediumscateTopaWaterPolygonl GATE 8558 unknown Flat Foodplsin Conservation 279160283000 387938796084  0.000000000C0 124333373601 38,793.8796084...
> 01 & Vegetation
> g ¥ Cuturst 6203 unknown Stope Palusiope Conservation 253727100000 36,0683271940.. 000000000000 922.30001306200 360883271040,
> O Tanport 11,143 unknown Flat Palusplain Resourcefnha..  AS7S30000 593412301454, 000000000000 1,00825100993.. 59,3412301454..
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» O tndUse 188 unknown Basin Estuary-Periphe... Muiple Use 2056736103000 3124TTSEET.. Q0000000000 3314A01099697... 312477.582587...
% g; 15123 unknown Channel Cresk ResourceEnha.. 713274419000 999716125166,  0.0O00000000 335RESTIONA.. 999716125166
vow 4672 unknown Basin Dempland Mutiple Use 112708764000 160557381326, 000000000000 5636667200000 160587381329
11,38 unknown Basin Dampiand Mot Assessed GISITISTAO00 S4AS0SOOTISL. 000000000300 303139096528 44505001393

5E

Frocessing Tolbor ]
®RADD T A

L Sewrch

> Recently used
Q@ Cartography

> Q Database

> Q Filetoots

> @ Graphics

> @ Inbepolation
Q Layertools

> @ Network snalysis

> @ Raster ansiysis

» Q Rester temain snshysis

> Q Rastertooks

You can sort the columns by clicking on the attribute name. You can highlight features (which
will also highlight the corresponding point, line or polygon) by clicking on the row number.
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0 €209 mkmown Sope Ponicce Comervaton ZSITIN00000 J6fESIITISN.  QOOOONONN0 S22SDNIENC IEORITI..

7 75 Mose RILP. . Baun Sumptang Comaruaton 23WT0N000 RS0 CO00N0NN000 SRR 325458648110,
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e 9753 umknown Basn Dampland  Comsention e ‘00000000000

* 1482 usknown Fa Paspian Comervston 280500000 4632005 000000000 11MBGNE. 412

w 13806 Poire Becher W_.. Basin Damplsnd  Comsenation 13mmssoom shsoson. oo 10008 19 SIS0

" 2353 uminown et Pakplen Comervaton 17200355700 24fR2SSSCEL.  OONCOOOOO00 TISITTIESGAN MS2SSA..
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PR ESTTN I — e ==

You can dock the attribute table window and choose to ‘Show Selected Features’ (bottom left
button). Then if you use the Select Features tool (from the main toolbar) to click on a feature,
its data will be displayed in the attribute table. The highlighted feature is shown in yellow. You
have to click on the layer name in the Layers list before you can highlight features from that
shapefile/geopackage.
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> Q Filetooks
> Q Gaphics
> @ Inarpolation
> @ Layertools
> Q@ Network analyss:
> G Rasteramabysis
> Raster terain anysis
> G Rastertools
> @ Vector analysis
> G Vector creation
> Q Vector general
> G Vector geometry
> @ Vector overler
> G Vector selecion.
> @ Vestor table
» ¥ 104D
> SO
> @ oRass
> % Modek
> A Ogistthress
> @ saca
%]

PeRRRRE| 0+ AerAPPRsRBNR e -ERe|inaMe=-0 M-
Shape_Area

MEV. LG 2/BAR-FO«S00e[=qaA%%c9%/ J0QAR A0 0 Bk Ble vy X X< 6
M- BLARTARFPLI G RRCE -

l[

]
| Browser (2)
Tanspon 6 0160 Fones Ttk 13015 Eiees | Sssteg )
Sod Geology. /B Ra~«20 o ERRTESP REE & Ee

QevT=o
1 Favories
Services e
g worwetlan  woilandfe  wgiwetl | i et 2 wgs sreshe
Land Use
1

5 [® Project Home
> [ Home
=P
Advanced Digiiing

CAD becks e ot eneble or the current ma ool

[Layes %
S HwTE-BAO
~ [ ¥ Admin Boundaries

B 1] Hot Agplcstie
B Mot Assessed
3 [ Rasource Enhancamant
=] |

01 I MedtmnSeoleTopo Water olyganl GATE 016
1 Vegetaion

Cuhtural

stares_sh stength_ Shapelang

Goagle Maps
Goagle hmagery
Goagle hybrid

opoooooog
NY==ees

CCtvv v

Show Selected Featru, =

0. Comdrte[s6529 177265 | scde[vi293 <] @ Mot lion  [F] moten o0 ] (Renr Sescuns @

5. An alternative way to see the attribute data for a feature is to use the Identify tool (from the
main toolbar) to click on a feature. This tool will pop up a data snapshot in the Identify Results
window and mark the identified feature in red. You have to click on a layer name in the Layers
list before you can identify features from that shapefile/geopackage.
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6. To edit a shapefile/geopackage (data or geometry) you click on the Toggle Editing icon in the
menu bar. You can then add attributes, edit values, and add or modify feature geometry. You
need to click the Toggle Editing button again to save edits and end the editing session once
you're finished.
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4.2 Symbology

Symbology refers to the colours and style of the displayed data layers (shapefiles or raster images).

There are some notes about Symbology here:

https://docs.qgis.org/3.28/en/docs/user_manual/working_with_vector/vector_properties.html

Here are some steps to setting basic style options.

1. Toaccess the Symbology menu, right click on a data layer and go to Properties>Symbology.
From here you can choose to symbolise all features the same (Single Symbol) or use different
symbols/colours depending on the value of the feature for a specified attribute (Categorized).

26


https://docs.qgis.org/3.28/en/docs/user_manual/working_with_vector/vector_properties.html

) Layer Properties - DBCA_019 | X

= Categorz=d <]

No symbol;
@) information -
1 z z Single symbol

A8 source Graduated
(= Rule-based

B 1rverted polygons
& symbalogy | oup

I3 actions

® ooy

& Rendering
Variables

h tadata

T Dependencies
Legend

L]

B oigitzing

P Layer Rendering
stje = ok || cancel || gy || Hep |

2. If you choose the Categorized option then choose the attribute containing the values you want
to delineate. For example, Column = wgs_wetl_2. This will show different types of wetlands as
different colours.
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3. After choosing the attribute/column press the ‘Classify’ button. You will see all the values for
the attribute listed. The bottom blank value captures any data that has a NULL value.
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4. To make changes to all the symbols (eg remove border lines) you click on the button that says
‘Change...". Click on where it says ‘Simple Fill' then next to ‘Stroke Colour’ select ‘Transparent
Stroke' to remove the stroke. Click okay to get back to the previous menu.
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To set the colour for each value, double click on the ‘Symbol’ swatches. Click on the down
arrow next to the colour sample where it says ‘Colour’. Choose your colour from the list of
‘Recent colours’, ‘Standard colours’ or click ‘Choose colour’ to select a new colour.
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You can also choose to make the fill colour transparent and set a boundary colour/stroke style.
For example: a red dashed outline means ‘Fill colour’ = transparent, ‘Stroke colour’ = red, ‘Stroke
style’ = dashed line and you can change stroke width.
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7. Once you have set all the colours and styles you click Okay to get back to the map view. You
can still edit the styles from here by double clicking on the colour swatches in the Layers list.
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4.3 Labels

You can add labels to your map view (and therefore print layout) using values from the attribute table.
You can manually move labels if the automatic label positions are not good.
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Some notes are here:
https://docs.qgis.org/3.28/en/docs/user_manual/working_with_vector/vector_properties.html

These are steps to getting quick basic labels.

1. Rightclick on a layer and go to Properties>Labels. The most common is to choose ‘Single
Labels’ from the labelling options.
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2. From the ‘Label with’ drop down menu, choose the attribute with the labels you want to display.
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3. Then set the font type, colour and size in the Text' section.
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4. You may like to put a buffer around the font to make a visible on top of the map. You can adjust
the width and colour of the buffer.
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5. Inthe ‘Placement’ tab you can choose Offset, Around centroid or Horizontal (slow) as the best
label placement options. Slide the ‘Priority’ bar to High to make sure your labels are not hidden

by other data layers.
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6. Click Okay to display the labels, as below.
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7. You can manually move labels that have not been placed in a good location. First open the
‘Label Toolbar’ by right clicking in the main toolbar area. Then tick on the Move Labels tool
within the Label Toolbar. Click on the label you want to move. You will be asked which field to
store the label position data against. You must choose an attribute that contains a unique
identifier for the features so that you can move each label independently. Drag and drop labels.
Take note of the scale you're working at because the manually moved labels will need to be
specifically placed to work at a given print layout scale.
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8.

If you are labelling data where many features have the same attribute value then you may end

up with labels like below. The work around for this situation is to dissolve the shapefile and use
this dissolved version to produce the labels (and reduce duplicates).

@ "200221 GeneralBaseData - GGIS.

Project Edit View Layer Setfngs Plugine Vector FRester Database

Web MGG Processing  Help

BROEH 08sss N v gie e cRmEMEIs-e -
3 3 e K] 0 d = ) . B vi "oz Sy X X - @
MEV.A[ L/ BaAR-# “4FE%EHe2 AGCR A 8a B vtz 5] =
M2 B IRTAIRCL R0 -
~Q-a4-m- Bl e
=]
Bromser 2) 2 x P G Wetans e vy H e eI
LET®o etiand Paint Boclar Wetiand Poin Becll weltand o BNAOE F=
Favorees - PoiniBocfr Wotland - T seoen
> [ Project Home hd \ Poin aq_ﬂwuw > (O Recently uced
> [ Home 1 welland Poimt Bacher Walland Pomt BegheWetland > @ Canography
e = > @ Database
Advanced Digitcing 5 x Pasiturst Wetland > @ Fetosk
e L D » Point BeciBi Wetiand > @ Gaghics
Poinf{Bechier Wetiand g > @ interpolatien
# % Poathursietiand : unkgwn Point Beches Welland > Q Layartocks
AT E-BAQ ks T unBun Pt 8BS Walland Poont Becrier Wetland > @ Network anabysis
~ O & Admin Boundaries Pesihurst Watiand kT X 5 @ Raster analysis
Point Bactiar Wetiand PoinggPochier Wetand Peint Boctier Watland > @ Rastertemina.
unkrown - > @ Ratertoals
Peguryanana Pont Bechor Weltand | . Pt B Watand > @ Vector anatysis
> O Contours RN Point Bectier Wetland > @ Vectorcreation
> O B Buildings \ ko > @ Vector general
v & Water Point Bacher Walland unknown > @ Vector geometry.
“ 1 5% GeomorptiWetlmdsSoaCoss Pl DBC Pesigustffetiand - ; Poio e, Wetlana Point Bece Wetland > @ Vectoroverly
B . Paﬂnl?iiwnllam - Pol, Watiend - > @ Vector selection
Point Becher Wetland 5 G Vector table
& [l Mutiple Use Foirt Bochor Watland
B H Mot Aplicate Herb Spamp . Point BeciBe Wetland W) > # Enom0
urikown
ol e I Az
i uniown @
Z I Resource Enhancement Point Backyr Weland unioun \ -~ I 5 B bodet
om Paint Bacher Watlarsd unknown o ‘ 5 A Cgidthvess
55 i paint B Wetiand > @ ek
D L TN i e wetont ot Bac Wedand
$08 b P S o Pt B Wetans port R
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5 Data Analysis

5.1 Elevation Profile

This tool is good for extracting section profiles using contour or Digital Elevation Model data as an
input. Only use this tool in QGIS versions 3.32 or above.

1. Make sure you have elevation contour or a Digital Elevation Model raster dataset loaded to your
project.

2. Create a new shapefile layer for line geometry (see Section 2.1.1) in the same coordinate
system as your QGIS project (and connected AutoCAD project).

(=} Mew Shapefile Layer X
File name SectionLine.shp
File encoding System -
Geometry type e LineString -
Additional dimensions @ None Z (+M values) M values
Project CRS: EPSG: 28350 - GDAS4 [ MGA zone 50 - ||
Mew Field
Name
Type abc Text (string) -
Length |100| Precision
Add to Field:
Fields List
Name Type Length Predision
id Integer 10
SectionlD String 100
Remave Fi
OK Cancel Help

3. Start editing on this layer and use the Add Line Feature tool to draw your intended section line.
Right click to end the drawing then toggle editing off and save your edits.

# T
L td i

Add Line Feature
(Ctrl+.)

4. If using an elevation contour dataset, we need to specify where the elevation data is stored.
Right click on the contour layer > Properties > Elevation. Set the Elevation Clamping to Absolute,
and specify Offset value as the Elevation field. Set the Interpretation option to Continuous
Surface. Accept the other defaults.
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() Layer Properties — LS _Topo_Contour_Line_LGATE_140_WA_GDA2020_Subscription — LS_Topo_Contour_Line_LGATE_140 — Elevation X
' P P P P
Q Elevation Clamping
| Absolute | -
ation Wil cen directly from features.
Z values from the features will be used for elevation, and the terrain height will be ignored.
Scale | 1.000000 |
Offset | 0.000000 SItEN
abg| 123 id
Data defined override (field) fesubr
i 123 fesul e
PG Enable Extrusion wate typ
Extrusion controls how high features extend vertically above their base. Description.. sbe fesubtype desc
abe datefeaturecreated
Height | 0.000000
abe datefeaturemodified
abe accesslevel
Profile Chart Appearance i
= ] wre abe featuretext
Interpretation | Continuous Surface (e.g. Contours) ! Variable " abe datereviewed
== - Edit...
Style ‘ = Line 123 nameid
Paste
123
Line style ‘ a systemnameid
ear 123 contourtype
Show markers at sampled paints .
pled po Assistant... abe contourtype_desc
® ot
Marker style * - T USTITTATTETeneE
abe globalid
12 metadataid
123 capturemethod
abe capturemethod_desc
123 datasource
abe datasource_desc
abe elevatienaccuracy
A cevsion
abe planaccuracy
abc spatialreliabilitydate
Style  ~ oK Cancel Hel
- | s | ‘ I Loy || 0| abe attributereliabilitvdate

5. Now open the Elevation Profile tool via the main menu View > Elevation Profile.
6. You will see your project layers show in the tool layers panel. Click on the layer where you drew
your section cut line. Then use the Capture Curve From Feature to click on your section line.

Elevation Profile

(=) Va [\ &0 L PHIS ha NG
Capture Curve From Feature _
v [ 1%/ Roads [GATE_012 50
— L5_Topo_Centour_Line_LGATE_140_WA_GDA2020_Subscriptior
Clip_Boundary
L 2_NorthFremantle_RoadCentrelines_Landgate 40

] (% 2_NorthFremantle_Meshblock Landuse_ABS_hatches
220227 _MorthFremantle_ClipBoundary_GDAS4MGASD_poly
4 1_MNorthFremantle_Elevation Contours_1m_Landgate 30

20

10

] » 0 100 200 300 400 500

7. Tick on the contour layer (from Step 4). You should see the section cut elevation profile in the
tool display. If you hover the curser along the profile you'll see the corresponding location in the
map view panel.
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N

Elevation Profile
Bl Vavad P % @8
v| # Sectionline
12 '/~ Roads LGATE 012 50
| v — LS_Tnpn_Cnntnur_Lina_LGATE_MD_WA_GDAEDEI
Chip_Boundary !
Q 2_MNorthFremantle_RoadCentrelines_Landgate a0 35526359
» (%9 2_NorthFremantle_Meshblock Landuse ABS_hal
220227 _MorthFremantle_ClipBoundary GDAS4M
@ 1_NorthFremantle_Elevation Contours_1m_Lanc 30

20

10

196.751893
[ G 0 50 100 150 200 250 300 350 400 450 500

8. You can export this section profile to dxf. Use the Export tool (available in QGIS 3.32 but not
3.28). Select Export 2D profile. Specify dxf as the output data type.
R — b Q) Vect
‘w B |l N b0 Vect
Export 30 Features...

Export Distance/Elevation Table..,

9. This will open in AutoCAD with units in metres.

wooel #f v L [@-t -EE- B A -84

10. Itis a good idea to export the section cut line (as opposed to the profile) to dxf as well. Then

you have the exact corresponding section line to use on plan drawings. Use the instructions
from Section 2.2.
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5.2 Join csv table data to shapefile/geopackage data

5.2.1 Add csv data to QGIS project

Any tab/space/comma/character separated data can be imported to QGIS. If there are easting/northing
or latitude/longitude fields in the data then point geometry will be created, if not you can import the data
as a table.

1. Go Layer>Add Layer>Add Delimited Text Layer.

2. Navigate to the file and set the appropriate data type (eg comma separated for CSV data).

3. Specify the easting and northing fields (or columns). Specify the data CRS.

4. You can adjust the data type of each column (eg text, integer or decimal number).

5. Then click Add.

6. If apoint layer is added (as in this example) it is just a temporary layer specific to that QGIS
project document. You will need to save to a shapefile (or another format) to keep as a spatial
dataset that can be used elsewhere.

(2 Data Source Manager | Delimited Text — O X

. Browser File name |D:\SoleTrader_UwA\SoleTrader'\Jobs\Syrinx\20230420_GISTraining_ForDesignTeam\Data\20230420_ExampleCSV.csv L

e Layer name |20230420_ExampleCSV Encoding | UTF-8 b
‘m Vector ¥ - P g

w File Format

- Raster )

@) CSV (comma separated values)

<l Mesh
. () Regular expression delimiter

* i ey . Custom delimiters

9. Delimited Text
o ¥ Record and Fields Options

& -
4 GeoPackage

Number of header lines to discard 0 Decimal separator is comma

im -
GPS | First record has field names Trim fields

" Spatialite V| Detect field types /| Discard empty flelds
*

Custom boolean literals
- PostgreSQOL

True -
& MS SQL Server
+ Oracle w Geometry Definition
m Virtual Layer '®! Point coordinates x field |§mg ] v | Z field -
4 SAP HANA () well known text (WKT) Yfield | northing v | Mfield -

DMS coordinates
‘E, WMS/WMTS /' No.geometry {atiribute only fable)  pmermrensr |EPSG:2106 - NZGD2000 / Bay of Plenty 2000 - ||y

- WFS / OGC API -
“# Features

% Wes Sample Data

easting northing elevation

P Layer Settings

1.2 Decimal (double) |1.2 Decimal (double) « '1.1 Decimal (double) + ‘
% Vector Tile 1/7702900 3797418 35
- ArcGIS REST 27706803 379665.2 38

&% Server 3/769868.3 379518.8 30

& GeoNode

Metadata Search

Close Add ‘ Help
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5.2.2 Join csv data to shapefile/geopackage

You may want to join tabular data to a spatial dataset and then visualise the spatial distribution of
values from the table. This is a good workflow for connecting ABS tabular data to their spatial datasets
to visualise demographic distributions.

1. You need one spatial dataset and one csv file each with a field (column) containing the same
set of unique IDs.

2. Prepare the clean .csv file in Excel (or equivalent), with no merged columns or rows and short
column headers. No need to include easting/northing or latitude/longitude fields. Import the
table to QGIS using instructions above, but tick ‘No geometry’ in the Geometry Definition
section.

This example file contains ABS data about distance from work per Destination Zones (DZN).
Each DZN has a unique ID.

(2 Data Source Manager | Delimited Text - m} x
File name [3001_NorthFremantle_QGISTutorial\Data\ABSExample\ForGIS| 190803 _BeaufortSt_DZN_PoWWxDistToWork.csv
Layer name |190803_BeaufortSt_DZMN_PoWxDistToWark Encoding | UTF-8 -
Vector

w File Format

Raster -
L (@ CSV (comma separated values)
2L -
‘A'q. Mesh (! Regular expression delimiter

) Custom delimiters

w Record and Fields Options

Number of header lines to discard |0 - Decimal separator is comma
GPS V| First record has field names Trim fields
Gy

V| Detect field types Discard empty fields
Spatialite Custom boolean literals
PostgreS0L True False

MS SQOL Serv

w Geometry Definition

Oracle B
Point coordinates
Virtual Layer 1 well known text (WKT)
SAP HANA ® No geometry (attribute only table)
B WM ATS P Layer Settings
Sample Data
C API| - Features
DZN Mil distance Qver 0 km to less than 2.5 km 2.5 km to less than 10 km | |=
123Integer (32bit) ~ | 123Integer (32bit) ~ | 123 Integer (32 bit) * | 123 Integer (32 bit) -
1 /510381004 94 187 430
2 510381006 156 158 325 3
lector Tile 3 510381010 44 93 434 9
Vector Tile
4 510381011 28 62 143 1
ArcGIS REST Server 5: 310321020 3 116 496 " b
Metadata Search
Close Add Help

The corresponding spatial dataset has the spatial extent DZNs for my area of interest.
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3. Use the ‘Join attributes by field value’ tool to join the tabular data to the spatial data using the
DZN unique IDs.

Processing Toolbox
» e 0B A
| L jain &

= (G} Vector analysis
9 Count points in polygon
4 Join by lines (hub lines)
() Vector creation
4 Pointsto path
() Vector general
4 Flatten relationship
| 4 Join attributes by field value
790 Jon attnbutes by location

i

1

) ) | Join attributes by field value
% Join attributes by location

4% Join attributes by nearest | Algorithm |D:
() Vector geometry ‘native;joinattributestable’
4% Merge lines
() Vector selection
4 Extract by location
5 Select by location

4

i

4. Specify the Input layer (the spatial dataset), the Input layer 2 (tabular data) and the same
unique identifier fields from each. These identifier fields will need to be of the same type (eg
string/integer).

Select a one-to-one join. Save to a shapefile or geopackage output file (or a temporary layer for
testing).
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(&) Join Attributes by Field Value X
]
Parameters Log Join
Input layer - attri
() 190731_StudyArea_DZN_MGAS0_poly [EPSG:23350] ~ e ‘5'\\\) [ -] bute
s by
Selected features only field
Table field value
113
| 12320 _int - | e
Input layer 2 algorithm
Butay S takes an
| £ 190731_StudyArea_DZN_MGASO_poly [EPSG:28350] ~ | ‘5'\\\) [ -] input
o vector
Selected features only layer and
aeates a
Table field 2 new
vector
| abe pzv_copE18 - layer
thatis an
Layer 2 fields to copy {leave empty to copy all fields) [optional] extended
— Version
|D field(s) selected | [..] of the
; input
Join type ome, with
Take attributes of the first matching feature only (one-to - additional
| ake attributes of the first matching feature only {one-to-one) | —tribute
; : - sinits
v | Discard records which could not be joined ~tribute |
Joined field prefix [optional] table.
| | The
I additional
Joined layer [optional] attribute
| [create temporary layer] [ | sﬁ-.?;rd
- - | values |
V| Open output file after running algorithm = are taken |
| 0% [ Cancel
| Advanced < | |Run as Batch Process...| | Run | | Close [ | Help [

5. Now symbolise the output layer using the tabular data fields.

For example we can categorise by the distance to work for people working in each of these destination

zones.

@ Layer Properties — Joined layer — Symbology =
Q E Categorized hd |
Value |=|H= DistToWark = | | £ |

e | -

Random colors

]

Legend

10 km to less than 30 km
2.5 km to less than 10 km
Mil distance

Color ramp |
d Symbology
Symbel ™ Value
abe! W . 10 km te less than 30 km
W . 2.5 km to less than 10 km
abc v/ []  Mildistance
v all other values
- | Classify ||dk| =|| Deleteal |
=0

p Layer Rendering

v| Style

| Advanced '|

| OK | | Cancel

Apply

| ohep |

And the map view will look like this, which is a useful visual representation or the tabular data.
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[ e
Layers =]
« @ @ T - B B0
~ [¥| [l ABS data
~ ¥ 7 Joined layer =]
v . 10 km to less than 30 km
V! [] 25 km to less than 10 km
v! [] Wil distance
vl
190803_BeaufortSt_DZN_PoWxDistToWork
v| [l 190731_StudyArea_DZN_MGAS50_poly

Bl 790805_DZN_MedianDist ToWork_MGA50_poly
hd ._@ Elevation Profile
V| == LS Topo_Contour_Line LGATE 140 WA GDA2020_Subscriptia
V| == Sectionline
D Clip_Boundary
D 220227_NorthFremantle_ClipBoundary GDA94MGAS50_poly
== 1_NorthFremantle_Elevation Contours_1m_Landgate

== 2_NorthFremantle_RoadCentrelines Landgate
b W 7 2 NorthFremantle Meshblock Landuse ABS hatches

5.3 OpenStreetMap data download using QuickOSM plugin

This plugin allows you to download data from within QGIS.

1. Install the plugin via Plugins > Manage and Install Plugins. Search for QuickOSM and click

Install.

() Plugins | All (1082)

*

& Al | & osm

& Animate OSM

re
F 1 Installed

# Califc QUiCkOSM

el

& DataSud
2 Mot installed # HCMGIS Download OSM data thanks to the Overpass
~ - # Importer205hbasemap API. You can also open local OSM or PBF files. A spedcial
Install from ZIP # Lat Lon Tools parser, on top of OGR, is used to let you see all OSM
__ # MapTiler keys available.
'ﬁ' Settings # Mominatim Locator Filter
# ORS Tools Execute customs Overpass queries in QGIS to get OSM data.
# O5M place search e s
& O5M SidewalKreator TN 257 rating vote(s), 1344052 downloads

# OsmAnd bridge
& O5MDownloader
& OSMInfo

@ osmpoly_export
# Pelias Geocoding
= QuickMapServices

& Valhalla

Upgrade All

Tags

More info
Author

QuickO5M . .
Available version (stable)

openstreetmap, josm, osm, processing,
download, overpass, pbf, remote,

osmdownload, modeler

homepage bug tracker code repository

Etienne Trimaille

2.2.2 updated at Tue Apr 11 09:05:15

2023

| Install Plugin

| Close

| | Help

2. Open the tool via the toolbar icon.

(O]

3. Zoom to your area of interest. Then in the tool specify the query Key and Value, and set the

search area to Canvas Extent. Then click Run Query.
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() QuickoSM X
n Map preset [ Help with keyjvalue Reset
n};] ey Preset Not mandatory. Ex: bakery -
Key Value Add Delete
' Query 1 highway * | path || =
W osmrie
¢ Parameters
* About I canvas Extent ~
All 05M objects with the key 'highway'="path’ in the canvas or layer extent are going to be downloaded.
Save guery in a new preset = Show query A P Run query
w Query history
0%
Some suggested searches for use in QuickOSM:
Key Value
highway path
highway track
highway footway
highway cycleway
leisure playground
amenity drinking_water
amenity bench
amenity bbq
amenity toilets

4. The output layers will be loaded to QGIS in point, line and polygon layers. For example here are
the outputs from searches for toilets, tracks and paths. This data is loaded as temporary layers
and should be saved to shapefile or geopackage if you want to keep the data.
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[I") Spatial Bookmarks
[E]] Project Home

[¢] Home

[

] D\ (Elements)

v v o

Layers

¢ B ® T &- WO

- v| [l 0sM downloads
D amenity toilets
v ame oile
v — highway_track
® highway track
© highway path
v = highway_path

000 oDD

[ ABS data
@ Elevation Profile

v @ Morth Fremantle
[:] Clip_Boundary
[] 220227 NorthFremantle ClipBoundary GDA94MGA50 po.
— 1_NorthFremantle_Elevation Contours_1m_Landgate
— 2 NorthFremantle RoadCentrelines Landgate

~ |V 7 2_NorthFremantle_Meshblock Landuse_ABS_hatches
v . Commercial
v . Education
v . Hespital/Medical
V! [ Industrial
v MIGRATORY
v NOUSUALRESIDENCE
! [l OFFSHORE

Other

v! [l Parkland

v . Primary Production

v Residential

v! [l sHiPPING

4 v
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