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1 Installing QGIS

As at August 2023 version 3.28 is recommended. You can download the installer from here:
https://www.qgis.org/en/site/forusers/download.html and it's called QGIS Standalone Installer Version
3.28.

2 Coordinate reference systems (CRS) and vertical datums

2.1 Coordinate reference system (CRS)

e Alsojust called a coordinate system.

e Made up of a geographic coordinate system + projection. eg. GDA94 (geographic ) MGA50
(projection).

e The geographic coordinate system component is based on a datum (which defines the earth’s
shape). The projection component converts the 3D surface to 2D.

e Aprojected CRS defines X/Y (easting/northing) coordinates. A geographic CRS defines
latitude/longitude coordinates.

e FEach CRS has a unigue EPSG code.

e You can transform between CRSes in QGIS and using online converters.

Local CRSes for Perth

e GDA94 PCG94 (EPSG 102216) (Swan Coastal Plain only)
e (GDA2020 PCG2020 (EPSG 8031) (Swan Coastal Plain only)

Common CRSes for Australia

o GDA94 MGAS50 (EPSG 28350), GDA94 MGAS5T (EPSG 28351) etc
e GDA2020 MGA50 (EPSG 7850), GDA2020 MGAS5T (EPSG EPSG 7851) etc


https://www.qgis.org/en/site/forusers/download.html
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MGA Zones

Other custom coordinate systems can be specified via Settings> Custom CRS using the Proj 4

specification:
Eg. Geraldton Coastal Grid 94

+proj=tmerc +lat 0=-29.1 +lon 0=114.5833333333333 +k=1.00000628
+x 0=50000 +y 0=3350000 +ellps=GRS80 +towgs84=0,0,0,0,0,0,0

+units=m +no_defs

Local CRS for the Bay of Plenty Region, New Zealand
e NZGD2000 BOP2000 (EPSG 2106)
Common CRS for New Zealand

e NZGD2000 NZTM2000 (EPSG 2193)

2.2 Vertical datums

e Areference system that defines the 0 point for z coordinates.
e There are datum acronyms but not EPSG codes.

e You can transform between them using online converters but not in QGIS.

Common for all Australia



e Australian Height Datum (AHD)
Common for all New Zealand
e New Zealand Vertical Datum 2016 (NZVD2016)
Local vertical datum (LVD) for the Moturiki Region, New Zealand

e  Moturiki 1953

Topography

H NZVD2016

, 4 A

NZGeoid2016

A J v

LVD 4 Relationship Grid

h nzap2000

! NZGD2000 Ellipsoid

Relationships between New Zealand vertical datums. Source: LINZ.

2.3 GDA2020

GDA2020 is currently the best geographic coordinate system to use in Australia. It replaces GDA94.
GDA2020 accounts for a 1.8m shift in the earth’s surface (between 2020 and 1994). Landgate’s
recommended transformation from GDA94 to GDA2020 is EPSG 8447, which is 2D conformal +

distortion NTv2 grid file’ and described here: https://www0.landgate.wa.gov.au/business-and-

government/specialist-services/geodetic/gda2020

Whenever a box pops up in QGIS asking you which type of transformation you want to use from GDA94
to GDA2020 (or vice versa), always use the 8447 transformation. When asked which WGS84 to
GDA2020 transformation always use the 1150 and 8447 version.


https://www.linz.govt.nz/guidance/geodetic-system/coordinate-systems-used-new-zealand/vertical-datums/vertical-datum-relationship-grids
https://www0.landgate.wa.gov.au/business-and-government/specialist-services/geodetic/gda2020
https://www0.landgate.wa.gov.au/business-and-government/specialist-services/geodetic/gda2020

Q Select Datum Transformations X

Multiple operations are possible for 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 for purpose" for particular

trancfarmatinn Anaratinne

Source CRS EPSG:28350 - GDA94 [ MGA zone 50 = %

Destination CRS | EPSG:7850 - GDAZ2020 / MGA zone 50 = %
Transformation Accuracy (meters)

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

2 Inverse of Map Grid of Australia zone 50 + GDA94 to GDA2020 (3) + Map Grid of Australia zone 50 0.05 Au

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

* Scope: Engineering survey, topographic mapping. _a
Remarks: Grid convergence uses opposite sign convention to UTM. i
* Scope: Transformation of GDA94 coordinates when localised distortion needs to b taken into account,
e.g. if GDA94 coordinates were derived from survey control moenuments.
Remarks: See GDA94 to GDA2020 (1) or (3) (codes 8048 and 8446) for alternative dpnformal-only .
transformation without local distortion modelling. GDA2020 Technical Manual and fact'gheet 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 - onshore and offshore between 114°E and 120°E.,
Territory; New South Wales; Northern Territory; Queensland; South
Victoria.

alia - Australian Capital
; Tasmania; Western Australia;

Identifiers: INVERSE(EPSG):17350, DERIVED_FROM(EPSG):8447, EP5G:17350

+proj=pipeline +step +inv +proj=utm +zone=50 +south +ellps=GRS80 +step ‘—/_/
+proj=hgridshift +grids=au icsm GDAS4 GDA2020 conformal and distortion.tif
+step +proj=utm +zone=50 +south +ellps=GRS580

Show superseded transforms v | Allow fallback transforms if preferred operation fails

0K Cancel Help

Q Select Datum Transformations X

Multiple operations are possible for 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 for purpose” for particular transformation operations.

Source CRS EPSG:3857 - WGS 84 / Pseudo-Mercator - -E

Destination CRS | EPSG:7850 - GDA2020 / MGA zone 50 = %
Transformation Accuracy (meters)

1 Inverse of Popular Visualisation Pseudo-Mercator + Inverse of GDA2020 to WGS 84 (2) + Map Grid of Australia zone 50 3 Wg

2 Inverse of Popular Visualisation Pseudo-Mercator + WGS 84 to GDA2020 (3) + Map Grid of Australia zone 50 3 Wg

k] Inverse of Popular Visualisation Pseudo-Mercator + WGS 84 to GDA2020 (4) + Map Grid of Australia zone 50

4 4
Inverse of Popular Visualisation Pseudo-Mercator + WGS 84 to GDA2028 (4) + Map Grid of Australia zone 50
* Scope: Web mapping and visualisation. N
* Scope: Approximation for medium and low accuracy applications i g static/dynamic CRS differences.
Remarks: Equivalent to concatenation of null CT 1150 and CT 8447 through GDA94. See WGS 84 to GDAS4 (3) (CT code 9690)
for conformal-only alternative (i.e. without distortion modelling).
* Scope: Engineering survey, topographic mapping. /_HJ
Remarks: Grid convergence uses opposite sign convention to UTM. X
Area of use: World., Australia - Australian Capital Territory; New South Wales; Northern Territory; Queensland; South Australia; N
Tasmania; Western Australia; Victoria., Australia - onshore and offshore between 114°E and 120°E.
Identifiers: INVERSE(EPSG):3856, DERIVED_FROM(EPSG):9691, EPSG:17350
+proj=pipeline +step +inv +proj=webmerc <+lat 0=0 +lon 0=0 +x 0=0 +y 0=0 +ellps=WG584 +step
+proj=hgridshift +grids=au_icsm GDA94 GDAZ2020_ conformal and distortion.tif +step +proj=utm
+zone=50 +south +ellps=GR580
Show superseded transforms | Allow fallback transforms if preferred operation fails
oK Cancel Help




2.4 Transforming New Zealand elevation values between vertical datums

(online)

There is an online tool for transforming between New Zealand vertical datums here:

https://www.geodesy.linz.govt.nz/concord/index.cqgi?Advanced=2

General information about New Zealand vertical datums here:

https://www.linz.govt.nz/guidance/geodetic-system/coordinate-systems-used-new-zealand/vertical-

datums/vertical-datum-relationship-grids

Steps to transform elevation values:

1. Create a comma separated file (.csv) of spot heights with the fields: easting, northing, elevation.
a. Youcan do this in QGIS by creating a point shapefile with these three fields (and values
populated) from spot height data, or from points data extracted from contour data (use
the Extract Vertices tool).
b. Populate the coordinate values using Attribute Calculator with Sx for easting, Sy for
northing. X and Y values are in the layer CRS (not the project CRS).
c. Then export this shapefile to CSV using Right click>Export>Save Features As.
2. You need to know the vertical datum of the elevation values and the CRS of the easting and
northing values.
3. Open the online tool. Specify the vertical datum you're transforming from and to and the
coordinate system. Eg to transform elevation values from NZVD2016 to Moturiki 1953 with the

BOP2000 CRS, set these parameters, then click Enter coordinates.

New Zealand Vertical Datum Conversions

Use this form to convert heights between different vertical datums used in New Zealand. See instructions for carrying out height conversions for more
information.

If you want convert coordinates between other datums, projections and height systems used in New Zealand use the coordinate conversion form.

Input height system

| New Zealand Vertical Datum 2016 v

Select the height coordinate to enter - none, ellipsoidal, or an orthometric system. Note: Ellipsoidal heights are in terms of the ellipsoid of the
input coordinate system.

Output height system

| Moturiki 1953 (from NZVD2016) v
Select the height coordinate to calculate - none, ellipsoidal, an orthometric height coordinate, or geoid heights.
Note: The geoid height option calculates the height of the geoid at the point - not the height of the point above the geoid. To get the height of

the point above the geoid you must pick an orthometric height system (eg New Zealand Vertical Datum 2016). Ellipsoidal and geoid heights are
in terms of the ellipsoid of the output coordinate system.

Input coordinate system

Search :‘ | Not sure? |
| Bay of Plenty Circuit 2000 v || Details |

Coordinate format options
| unnamed v | easting/northing/height v /| separated by commas v
Example input: 299247.5,752871.3,18.27

| Enter coordinates |

4. Open your csv file using a text editor (eg Notepad). Copy the values from this file. Paste into the

online converter.


https://www.geodesy.linz.govt.nz/concord/index.cgi?Advanced=2
https://www.linz.govt.nz/guidance/geodetic-system/coordinate-systems-used-new-zealand/vertical-datums/vertical-datum-relationship-grids
https://www.linz.govt.nz/guidance/geodetic-system/coordinate-systems-used-new-zealand/vertical-datums/vertical-datum-relationship-grids

mj 20230420_ExampleCSV.csv - Notepad — O x

File Edit Format View Help
easting ,northing,elevation
770290.0,379741.8,35

77068@.3,379665.2,38
769868.3,379518.8, 30

Ln 2, Col 1 100%  Windows (CRLF) UTF-8 with BOM

New Zealand Vertical Datum Conversion Data Entry

Input coordinates: Bay of Plenty Circuit 2000
Input heights: New Zealand Vertical Datum 2016
Output heights: Moturiki 1953 (from NZvD2016)

Note
The offset to the Moturiki 1953 local vertical datum is computed using a vertical datum relationship grid.

You can convert coordinates for multiple points. Enter each coordinate to be converted on a separate line then click "Convert coordinates".
Example input: 299247.5,752871.3,18.27

770290.8,379741.8,35
770680.3,379665.2,38
769868.3,379518.8,30

[Oonvert coordinates] [Download r&sulm] [Change opu'ons]

Hint: Bookmark this page if you need to do this conversion often.

5. When you click Convert coordinates the output appears as: easting, northing, original elevation,

northing, easting, converted elevation.

New Zealand Vertical Datum Conversion Results

Input coordinates: Bay of Plenty Circuit 2000
Input heights: New Zealand Vertical Datum 2016
Output heights: Moturiki 1953 (from NZVD2016)

Note
Input coordinates inferred to be northing/easting.
The offset to the Moturiki 1953 local vertical datum is computed using a vertical datum relationship grid.

770290.000 379741.800 35.000 379741.800 770290.000 35.331
770680.300 379665.200 38.000 379665.200 770680.300 38.330
769868.300 379518.800 30.000 379518.800 769868.300 30.331

Select to dipboard] [ Enter more coordinates ] [ Change options

6. You can then copy this converted elevation data back to your csv file. Load the csv back into

QGIS and export to shapefile again (then on to an elevation interpolation or contours).



2.5 Transforming coordinates between coordinate reference systems (CRS)
online

If you want to transform whole datasets (tif/shp/gpkg/dxf/dwg) from one coordinate system to

another then it's easiest to use the reprojection tools in QGIS.

If you have one or two sets of New Zealand coordinates that you want to transform from one CRS to

another then you can use an online converter here: https://www.geodesy.linz.govt.nz/concord/

A general coordinate converter for all CRS is here:
https://epsqg.io/transformi#s_srs=4326&t_srs=7850&x=NaN&y=NaN

1. Using the LINZ converter, if you want to transform coordinates from NZGD2000 NZTM2000
(EPSG 2193) to NZGD2000 BOP2000 (2106) then use the following parameters.

New Zealand Coordinate Conversions

Use this form to convert coordinates between datums, projections and height coordinate systems used in New Zealand.

If you are unsure you may find what you need in a list of commonly used conversions

If you want to convert heights between different vertical datums use the vertical datum conversion form.

If you are not sure what sort of input or output coordinate system to select you can use the "Not sure?" button below to enter an example coordinate and
see what it might be.

Input coordinate system
Search;| Not sure? |
[ New Zealand Transverse Mercator Projection v 1 [ Details |

Height system (optional)
| None v

Coordinate format options
\ unnamed v H easting/northing v \ \ separated by commas v

Example input: 1528677.3,5413457.7

Output coordinate system
Search:| Not sure?\
| Bay of Plenty Circuit 2000 v | [ Details |

Height system (optional)
| None v |

Coordinate format options
| easting/northing v || as a table v |

299247.5 | 752871.3

Other options
Conversion date: |now
Specifies the date at which the conversion applies. Many conversions, for example from NZGD2000 to ITRF2008, depend
upon the date. The date can be entered either as as decimal year (eg 2000, 2013.5), a day/month/year format (22 8 2012,
5 Jan 1995) or the word "now" for the current date.

Output precision (metres): | 0.01  ~ |
Select the approximate precision used for the output coordinates. Note that this affects only the number of digits displayed,
not the actual accuracy of the coordinates.

Include input coordinates in the output: [J

| Enter coordinates |

2. Click Enter coordinates. Then paste in the easting and northing coordinates you want to

convert. Click convert coordinates.


https://www.geodesy.linz.govt.nz/concord/

2.6 Figuring out coordinate reference system (CRS) of CAD data

CAD files (dwg and dxf) do not have the coordinate system or vertical datum information ‘written into’
the file. The best way to find out which coordinate systems are being used is from the paper space title

block notes or extra information given with the data.

If you do not have the CRS written down then one way to figure it out is to compare to data with a
known CRS.

e Download a Nearmap image with a specified CRS (or export vector data to dxf from QGIS in a
known CRS) then add this data to your dwg and compare with your mystery data.

e In Perth you can tell the difference between GDA 94/2020 PCG94/2020 and GDA94/2020
MGAS50 because the PCG easting and northing values are much smaller than the MGA

coordinates. This means they plot in very different locations in CAD model space.

Eg. GDA94 PCG94 coordinates near Perth look roughly like this: 53541,254347
GDA94 MGAS50 coordinates near Perth look roughly like this: 386789,6456024

So data in these two different CRSes looks roughly like this in CAD:

M= A




e It's more difficult to tell the difference between GDA 94 PCG94 and GDA 2020 PCG 2020 or
GDA94 MGAS50 and GDA2020 MGAS0. The update to Australia’s geographic coordinate system
(Geodetic Datum of Australia — GDA) is small because it only accounts for movement of the
earth crust. In Perth, identical sets of coordinates in GDA94 MGA50 and GDA2020 MGAS0 are
only 1.8m apart. So, this difference can be hard to detect.

o Itis bestto compare vector data to determine if your datasets are in these two CRSes

because you may not see the difference if checking against an aerial photograph.
o Dataina GDA94 and GDA2020-based CRS will look like this in CAD.

2.7 Reprojecting any dataset between coordinate reference systems (CRS) in
QGIS

In QGIS, any dataset stored in a common CRS can be transformed to another common CRS. Datasets
in GIS vector formats (eg shapefiles, geopackages, geodatabases) will always have a CRS specified and

written into the data (unless it is broken/missing component files).

Image files in tiff or jpg formats can have CRS information stored in side car .tfw and .jgw world files
(you'll notice this with Nearmap downloads). Geotiff images have the CRS information embedded and
no world file. World files are required when using the GEOREFIMG plugin to load georeferenced images

to AutoCAD.

CAD data (dxf or dwg) doesn’t have a specified CRS written into the data but it will (usually) have been
drawn in a location corresponding to a common CRS (eg. not at 0,0). In QGIS you can assign a CRS to

imported dxf /dwg data and then transform as needed.



Some useful workflows are below.

2.7.1 Reproject vector data before exporting to dxf

This is a useful workflow if you have vector data in QGIS that you want to export to dxf to use in CAD.
All datasets exported from QGIS to dxf must have the same CRS as the CAD file you intend to add

to/create.

1. Check the dataset has a CRS assigned by hovering on the layer in QGIS and checking there's an
EPSG value.

B 2 Cadastre

Y WIS 2 Train 5 e dastre (MultiLineString - EPSG.
3 Surfad 7850)
— 3.Groun p,/SoleTrader UWA/UWA/
» WL 3 Geom| 230222 [ ACHS5424 DataPreparation/
v . 3_Water Data/Working/Shapefiles_For DXF/
[] 230322 La{2_Cadastreshp )

2. Open the Reproject layer tool. Specify the layer you want to reproject and the output CRS. You
can save the output directly to dxf if you don't want to retain any layer styling. Eg. Here
transforming from GDA2020 MGA50 to GDA 2020 PCG2020.

(2} Reproject Layer X
» -
Parameters Log Rep I'O_IECt Iayer
Input layer This algorithm reprojects a vector layer. It

— 3 creates a new layer with the same
/' 2_Cadastre [EPSG:7850] ~ ligj] '% ~=|| |features as the input one, but with
geometries reprojected to a new CRS.
Selected features only

Attributes are not modified by this
Target CRS

algorithm.

EPSG:8031 - GDA2020 / PCG2020 A -1:7;

b Advanced Parameters

Reprojected

eam/Data/Cadastre_GDA2020PCG2020.dxf €3 —

v Open output file after running algorithm

0% Cancel

Advanced ¥ | |Run as Batch Process... Run Close Help

2.7.2 Import dwg/dxf data, reproject then export back to dxf

If you have a drawing that you want to combine with another drawing but they're in different coordinate
reference systems then you will need to reproject one in QGIS before combining in CAD. Just manually
moving a drawing isn't accurate because it doesn't account for the distortions that are particular to
each CRS.

This work flow is quite labour intensive, so you'd likely only do it for key layers from a drawing.

10



6.

Determine the CRSes of the two CAD drawings you want to combine/XREF in. Choose the
layers you want to reproject to match the other drawing. Save these to a new 2013 dxf file.
Import the new dxf to QGIS using the Project>Import/Export>Import Layers from DWG/DXF.
Specify the import CRS and an output geopackage (gpkg) location. Tick off ‘Expand block
references’. This imports the dxf in the CAD layers, but only the centre points of the blocks —
not all the block geometry.

Identify which of the imported layers contain the original data from your dxf. Use the Reproject
layer tool to reproject each of these layers individually. You can just output to temporary layers
for this step.

Rename the output layers to something meaningful.

Use the Project>Import/Export>Export Project to DXF tool to export these reprojected layers

back to dxf. Make sure only the right layers are ticked on in the export. Set the parameters as

below.
(=) DXF Export e
Save as _ForDesignTeam\Data\Cadastre_w_Blocks_GDA2020_MGAS0_ReprojectedExported.dxf
Symbology mode | Feature symbology -
Symbology scale |1:5000 v | |El|~
Encoding v
CRS EPSG:7850 - GDA2020 [ MGA zone 50 - || &
Map themes v
Layer -
v W Ijl C_ﬂa_dastre w blocks GDA2020 MGASO0 - Reprojected no blocks expanded
v W o

V| . Reprojected tree block centres
» | [l cadastre
/" Reprojected cadastre
v _Iiﬁ Cadastre w blocks GDA94 MGASD - No blocks expanded
@ o
o inserts
v [l cadastre
9 hatches
W lines
/" polylines
o texts
1 R 3

4

-

Select All Deselect All

+/ | Use layer title as name if set v/ | Export labels as MTEXT elements
Export features intersecting the current map extent

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

oK Cancel Help

In AutoCAD you will see the drawing layers have moved to the reprojected location. The block

centrepoints will come in as little circles (you can make them bigger by changing the point

11



styling in QGIS before export). These are the block anchor points and you will need to reinsert

your blocks.

2.7.3 Reproject image files for use in CAD

1. Check the image has a CRS assigned by hovering on the layer in QGIS and checking there's an

EPSG value.

Open the Warp (reproject) tool. Specify the image to reproject. Specify the output CRS. In the

Advance Parameters section use the ‘plus’ button to add a “TFW = YES” entry. This specifies

that a world file will be created. Leave all the other defaults and specify the output tif location.

) Warp (Reproject)

Parameters Log

Input layer
:-' DEM_5m_Large [EPSG:7850]

Source CRS [optional]

Target CRS [optional]

EPSG:28350 - GDA%4 [ MGA zone 50

Resampling method to use

Mearest Neighbour

Nodata value for output bands [optional]

Not set

Output file resolution in target georeferenced units [optional]
Not set

w Advanced Parameters

Additional creation options [optional]

Profile

Name

1/ TFW YES

e

= Validate Help

x

Value

3. The output will look like this. This image can be loaded to AutoCAD using the GEOREFIMG

plugin.
| | DEM_5m_Large_GDA94MGAS0.tfw
& DEM_5m_Large_GDA94MGASQtif

20/04/202
20/04/202

12




2.7.4 Create a world file for a georeferenced image (so it can be opened in CAD)

If you have a georeferenced geotiff that doesn’t have a world file (tfw or jgw) then you can create one in
QGIS. This enables you to load the image to AutoCAD using GEOREFIMG.

1. Check the image has a CRS assigned by hovering on the layer in QGIS and checking there’s an
EPSG value.

2. Open the Extract Projection tool. Make sure the correct image is specified then click Run.

3. A .wild file will be created next to the specified image. Just rename the file extension to .
tfw/ jgw. Take care not to change the actual file name (it must be the same as the image file

name).

3 Data processing in QGIS

3.1 Calculating x/y coordinates and area

When calculating the x or y coordinates into the attribute table, the Sx and Sy commands default to

returning the values in the layer’s coordinate system (NOT the project CRS).

To return values in a specific coordinate system use these expressions in the Field Calculator (from

https://gis.stackexchange.com/questions/387846/calculating-area-in-project-with-multiple-layers-with-

different-crs-in-qqis).

If you want coordinates in EPSG 4326, use this expression

x (transform($geometry, layer property(@layer name,'crs'), 'EPSG:4326'"))
or coordinates in the project CRS

% (transform($geometry, layer property(@layer name, 'crs'),@project crs))

The x can be replaced with vy (for latitude/northing) or area (for polygon area calculation).

3.2 Creating raster surfaces from elevation contour lines

The TIN interpolation algorithm is a good interpolation method for elevation data. QGIS does not

produce a TIN mesh (as is done with AutoCAD), but a raster surface. These are the steps:

1. Starting with spot heights data (points) or contours (lines), reproject to a projected coordinate
system (eg GDA94 MGAS0).

2. Use that dataset as input to the TIN Interpolation’ tool. Specify which attribute has the
elevation data. Leave the Interpolation method as Linear. Use the input layer to define the

extent. Specify the output cell size (say, 0.5 or Tm).
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Q TIN Interpolation

Parameters Log

Input layer(s)

Vector layer %/ Reprojected
Interpolation attribute | 1.2 Elev

Use Z-coordinate for interpolation

Vector layer Attribute Type
Calculated  Elev | Paints -
Interpolation method
‘ | Linear
Extent
391339.9758,401509.4756,6461570.5582,6470150.4991 [EPSG:7850]
Qutput raster size
Rows 17161 < | Columns | 20340 =
Pixel size X | 0.500000 + | Pixel size Y | 0.500000 =
Interpolated
|output_interpo\ation.tiﬂ a |

/| Open output file after running algorithm

Triangulation [optional]

[Skip output]

Advanced ¥ | | Run as Batch Process...

For visualising the output you can set the number of classes to display and their thresholds via
the Properties>Symbology.

Can use multiple elevation surfaces to calculate things like depth to groundwater (eg surface

0%

TIN interpolation

Generates a Triangulated Irregular
MNetwork (TIN) interpolation of a point
vector layer.

With the TIN method you can create a
surface formed by triangles of nearest
neighbor points. To do this, circumcircles
around selected sample points are created
and their intersections are connected to a
network of non overlapping and as
compact as possible triangles. The
resulting surfaces are not smooth.

The algorithm creates both the raster
layer of the interpolated values and the
vector line layer with the triangulation
boundaries.

Cancel

Run ‘ Close Help

elevation (MAHD) — groundwater level (mAHD)). And can use elevation surface to calculate

elevation contours using the Contour tool.

Create a polygon layer defining the boundary of the meaningful area of the interpolated surface

(usually the area tightly bounding the input data). Or just the defining the area of the raster you

want to use/keep.

3.3 Clip an image/raster/surface layer

14

Raster surfaces created via interpolation always fill out the rectangular extent of the input data meaning
that there will always be areas near the edge of the surface that are not meaningful. It's useful to clip

the raster to the area that bounds the input data exactly (not as a rectangular bounding box).




Use the Clip Raster by Mask tool. Specify the polygon layer as the Mask layer. Set the output
resolution and data type to be the same as the input. If you want to import the raster to CAD
then you can specify to create a world file using TFW = YES. Then click Run.

See the before and after examples below.

Now you won't accidentally visualize or cut sections through meaningless edge-effect parts of

the raster.
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@ Clip Raster by Mask Layer

Farameters | Log

nput 1ayer

| 3" Interpolated [EPSG:7850]

Mask layer

I (09 20230421_ClippingPolygon_GDAJ4MGAS0 [EPSG:28350]

Selected features only

Source CRS [optional]

- ENE

- @

Target CRS [optional]

- @

Target extent [optional]

|Not set

Assign a specified nodata value to output bands [optional]

| (=]

| ot set

-
-

Create an output alpha band

Keep resolution of input raster

Set output file resolution
X Resolution to output bands [optional]

|v/| Match the extent of the clipped raster to the extent of the mask layer

| ot set

-
-

Y Resolution to output bands [optional]

| ot set

-
-

w Advanced Parameters

Use multithreaded warping implementation

Additional creation options [optional]

Profile |

Name

P

i

Value

|E| |E| | Validate | | Help

Qutput data type

I Use Input Layer Data Type

Additional command-line parameters [optional]

|Advanced v| |Run as Batch Process...

Cancel

/|

Close

Help
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Original interpolated surface (in grey scale).

Clipped interpolated surface (in grey scale).
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3.4 Import CSV (or space/character delimited) data

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 on-the-fly 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.

() Data Source Manager | Delimited Text - O %

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

Layer name |20230420_ExampleCSV Encoding  UTF-8 -

' Vector

w File Format
- Raster N
@) CSV (comma separated values)
4 pesh

ol ) Regular expression delimiter

* (et g () Custom delimiters

9... Delimited Text
w Record and Fields Options

Srd GeoPackage
* Decimal separator is comma

Number of header lines to discard 0
V| First record has field names Trim fields
V| Detect field types v/ | Discard empty fields

Custom boolean literals
- PostgreSQL

True False
. MS SQL Server
¥ Oracle v Geometry Definition
m Virtual Layer (®) Point coordinates X field |Emg ] v | Zfield v
4 SAP HANA () Well known text (WKT) Y fild | northing v Mfield -
DMS coordinates
(R RSN CJio geomery (atiribite an'y able) S perrres | EPSG:2106 - NZGD2000 / Bay of Flenty 2000 - [y
., WFS / OGC API - . —
# Features P Layer Settings
H“ WCS Sample Data
XVZ easting northing | elevation )
= 1.2 pecimal (double) | 1.2 Decimal (double) * | 1.2 Decimal (double) *
EE%. Vector Tile 1/770290.0 37974138 35 1
- ArcGIS REST 2/ 770680.3 379665.2 38
&% Server 3/769868.3 379518.8 30

* GeoNode

Metadata Search

Close Add Help

18



3.5 Create evenly spaced section lines/chainage locations along a stream

centreline

This follows the best answer method from here:

https://gis.stackexchange.com/questions/380361/creating-perpendicular-lines-on-line-using-qqgis

1. Clean up your stream centreline a bit so it's less 'chunky' (add more vertices/detail around corners).

2. Use the 'Points along geometry' tool to create evenly spaced points along your centreline. You can
specify the spacing and an offset from the start/end. This tool adds an angle field to the output which

contains the angle of the stream centreline at that location.

3. Use the 'Geometry by expression' tool to create perpendicular lines at each point. Specify your new
point layer. Paste in this expression to make 2km long section lines. This expression uses the "angle"
field from the point layer to set the angle and you can adjust the "1000' value to set the length of the line

either side of the point.

extend (
make line(
Sgeometry,
project (
Sgeometry,
1000,
radians ("angle"-90))
)4
1000,

)

Use these lines as your section cuts for the Profile tool. And export these lines to DXF so you can bring
them into AutoCAD.

3.6 Create (section) lines anywhere along a stream centreline

1. Create a new line layer. Draw a line parallel to your stream centreline (use snapping on the segment).
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(@] ¥ [z @ [2]p |

T Vertex

@ Area

e Centroid
_ | V|Middle of Segments
| ' Line Endpoints

2. Use the Rotate tool from the Advanced Digitising Toolbar. Using snapping to specify the exact point

on the line at which you want to rotate, then type in 90 deg to rotate to the perpendicular.

MG-BRS B

3. You might also like the Advanced Digitising toolset which gives you more CAD-like control over
angles/distances of your lines. Toggle angle relative to last segment and lock distance/angle are good

features to use if you want to extend the length of your section line, say.

NM%-22e 2 RPELHFRLCE - Q¥
RB-e-e-B-Q- + H £ B¥ Besc %
Browser (& )
LT ™®O

*GeoNode =

r E Mergin Maps
y B WMS/WMTS
E Yector Tiles

~ 255 XVZTiles

s:: Mapzen Global Terrain =

0 — : n
Advanced Digitizing (= )

A & x> & ul

d |7168. 709311 | @

\ a|157.732299 | @

1 x |389222.995560 | @

1 v |6465828.978948 | &
B z | |
B m| |
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3.7 Reordering attributes in attribute table (permanently)

The Refactor fields tool can be used for reordering attributes in an attribute table (permanently, not just
per project). It can also be used to add/remove attributes, change attribute value types (eg text to
integer) or rename attributes — although these things can also be done via the layer Properties with

editing toggled on.

1. Activate the layer you want to adjust (highlight in the Layers panel).
2. From the Processing toolbox search for the Refactor fields tool.
3. Ensure theright layer is showing in the Input layer box. Then make the changes you want:
a. Reorder attributes by selecting the attribute and using the up/down arrows to change
the order (vertical order here translates to horizontal order in the attribute table).
b. Add fields using the yellow star button. Remove fields using the red star button.
c. Usethe Source Expression settings to add value calculations to new fields.
d. Adjust the field types under the Type setting and the field length under the Length
setting.
4. Specify a location to save the output refactored file, or just leave the default of creating a

temporary output file.

Q Refactor Fields

Parameters Log Refactor fields

This algorithm allows editing the structure
of the attributes table of a vector layer.
Fields can be modified in their type and
name, using a fields mapping.

Input layer

L]

(02 20230329_CadastralLot_AOT_GDA2020MGAS0_paly_WithDigitisedAreas [EPSG:7850] (34] ‘?g -

Selected features only
The original layer is not modified. 3

layer is generated, which co

Fields mapping

Source Expression Name Type Length Precision Constraints | |
(| abcg desc ¥ e veg_desc abe Text (string) v | 254 0 ﬂ'a M have constraints in the
I 1 t te layer from which these fields
1|abcg_cond v || & [ieResyls) abc Text (string) Ml 254 A Puere loaded. Treat this information as a
- . hint during configuration. No constraints

v will be added on an output layer nor will
they be checked or enforced by the
& algorithm.

4 3

Load fields from template layer =] 20230329_CadastralLot_AOI_GDA2020MGAS0_poly v Load Fields
Refactored

[Create temparary layer] oo

+ Open output file after running algerithm

0% Cancel

Advanced ¥ | |Run as Batch Process... Run Close Help
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3.8 Digitising polygon data (vegetation mapping)

3.8.1
1.

3.8.2

4.

Layer preparation
In QGIS, create a layer with the required cadastral lot (or area of interest polygons - the outer

boundary of the area you're mapping).

Reproject this layer to a projected coordinate system (eg. GDA94 MGA50 or GDA2020 MGA50
or GDA94 PCG94 etc). This is because it's best to digitise with data in metres not degrees.

Set the QGIS project coordinate system to a projected coordinate system.

If the digitising (or other) tools are not working then it may be because there are issues with the
original polygon geometry. Use the Check Validity tool (via the Processing Toolbox) to check if
the polygon is invalid. If it is noted as invalid then zoom to the spots marked in the Error output
point dataset and fix the errors in the geometry (eg. Self-intersection). You can use the Fix

geometries tool to fix these validity errors (not other geometry errors).

Tool setup

Check the Advanced Digitising and Snapping toolbars are visible in the main toolbar area. If not,

right click in that grey area and tick the toolbars on the list.

The Advanced Digitising toolbar:

The Snapping toolbar:
W |12 = | P - T -

Set the snapping settings as below:
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3.8.3

e Turn snapping on by clicking on the ‘Enable snapping’ button.

(0 Uuuu 12 ﬁ : px - b @ - W o Yo

- b

Enable Snapping ul-.l_ %
(S)

e Select to snap to the active layer only.

o | VIl V| 12 & || px | ¥ Wow 1A
% W Al Layers
V_ ‘& Advanced Configuration r.,hr? %,_,___:_:__,___n_d_,r

Open Snapping Options...

e Select Vertex and Segment snapping options (but not the other options).

o Ve 12 €4 |3 px "%_'" »y - 5

5 B3 " Vertex
Segrment
) Centroid

v Middle of Segments

" Line Endpoints

e Select Enable Snapping on Intersection

o | V| V|12 > px MR 4 W 3N
a ¥ 2 Enable Snapping on
Intersection

e The default tolerance of 12 px is fine.

Creating polygons using Split Features, Fill Ring, Merge and Reshape tools
Activate the area of interest layer (click on the layer name in layer list). Click on the ‘Toggle

Editing’ button on the Digitising toolbar. This turns on editing mode.

rAvAL: RRZTE <2 B o W Y

'; ﬂﬂ = oggle Editing _j._, %E 01,1:' oo Y v [V 1

Save your edits between each of the following steps using the ‘Save Layer Edits’ button.

Ll

rAvAL:; RRFZE <2 B o W Y
9| v [V 2

il

| ® o §Save Layer Editsf 99 @»

i E an
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6.

7.

8.

After all editing is finished untoggled the editing mode by clicking on the Toggle Editing button

again.

To cut a feature in two use the Split Features tool from the Advanced Digitising toolbar.

T-FIVARTAIRP L L KR

kd -

= . 8l ¥ |Split Features

Use this tool to cut the original area of interest into multiple features. Do this by drawing a line
that crosses the outer boundary of a feature at at least two points (red line below). Do many

clicks to define the cut line and right click to end the cut.

If you want to cut one feature only but your cut line will pass through another feature, then first

select the feature you want to cut.
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Select the feature to cut, then using the Split Features tool draw the cut line through all the

features:

See that only the highlighted feature is split in two:

9. To cut out a donut feature, use the Fill Ring tool from the Advanced Digitising toolbar.

-G ARYAIRP O H R

BTAL

10. Use this tool to cut out a new shape in the middle of the original feature. Do many clicks to
define the new feature boundary (in red below) and right click to end the cut. Do not cross or

snap to any feature boundaries.
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The original feature is now split into a filled donut.

11. If you need to reshape any of these feature boundaries, use the Reshape Features tool from the

Advanced Digitising toolbar.

MR- 220222 2REe - F 2%

&5 |Reshape Feature-si E &

This tool will reshape both features either side of a shared boundary at the same time. To do
this, make sure to snap to vertices (not segments). Both boundaries will only be reshaped if you

snap to shared vertices.
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Eg. Original geometry, the Reshape Tool line (in red), then the final feature geometry with

altered boundary.

12. If you want to use the Reshape Features tool but don't have a vertex at the correct location then

you can add vertices to boundary lines before using the tool.

First select one feature of the shared boundary. Use the ‘Vertex Tool' from the Digitising

toolbar.
AvAL REFZE <2 0 60 ¥Y
| |anfere Vertex Tool — Current Layer [

Click on the line segment at the red plus symbol (the line will be dragged with the cursor) then

click again on the line segment in the location where you need a vertex (using segment

snapping).
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Then repeat this process for the other feature on the shared boundary and snap to the vertex
just created (use vertex snapping this time). There should now be two new vertices at the same

location, one for each adjacent feature.
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13. If you want to merge two features into one, use the Merge Features tool from the Advanced

Digitising toolbar.

B-FROAIRNTARP S - HF R R®E -

= = = = = . ] = I8 ¥ [@8 {MergeSelected
Features

First select the two features you want to merge, then click the Merge Features button. You will

be asked which attribute values you want the merged feature to inherit.

Q Merge Features x
veg_desc veg_cond
Id Feature -12 ¥ | Feature-12 v
-12 Type 4 NULL
7 :
Merge Type 4 MNULL

Take attributes from selected feature

4 | Take attributes from feature with the largest area
=% | Skip all fields

-:g Remove feature from selection

oK Cancel
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V(]

3.8.4 Difference and Union tools
These tools are useful for cutting up polygons based on polygons in other layers.

1. Union is useful when you want to split one layer by another layer and include the attribute fields

from both layers in the output. Eg. Split the pink polygons by the black ones. The input layers do
not have to have the same extent (as in this example).

MG
/()
’V

2. Open the Union tool via the Processing Toolbox.

Processing Toolbox

wae o iy

L
L union
* (G} Vector geometry
‘3"- Collect geometries
P Dissolve
* () Vector overlay
Unicn
' Unicn (rmultiple)
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3. Specify the two layers you want to combine and the output dataset.

Q Union

Parameters Log

Input layer

ML I NG

(=) 20230815 ExtraArea_GDA2020MGAS0_poly [EPSG:7850]

Selected features only

Overlay layer [optional]

(5 20230329_CadastralLot_AOL_GDA2020MGAS0_poly_WithDigitised: ~ (5 % [

Selected features only
w Advanced Parameters

Overlay fields prefix [optional]

Grid size [optional]

| Notset |$|

Union

1230329 _DemonstrationData/20230815_ExtraArea_GDA2020MGAS0_poly_Union.shp €1 || .|

v | Open output file after running algorithm

X

4 R
Union

This algorithm checks overlaps
between features within the Input
layer and creates separate features
for overlapping and non-overlapping
parts. The area of overlap will
create as many identical overlapping
features as there are features that
particpate in that overlap.

An Overlay layer can also be used,
in which case features from each
layer are split at their overlap with
features from the other one,
creating a layer containing all the
portions from both Input and
Overlay layers, The attribute table
of the Union layer is filled with
attribute values from the respective
original layer for non-overlapping
features, and attribute values from
both layers for overlapping
features.

[ 0%

| Cancel

| Advanced * | |Run as Batch Process .. | Run

| | Close | Help

table contains all data from both input layers.

o

i

’V

minus the other. Eg. the gap between purple and green layers.
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6. Open the Difference tool via the Processing Toolbox.

4. The output contains all input layer polygons split along over layer boundaries and the attribute

5. The Difference tool is used to extract the spatial difference between two layers — one layer




Processing Toolbox

i I NONSRES AN
QL diff
~ () Vector general
4% Detect dataset changes
~ () Vector overlay
B Difference (multiple)
2 Symmetrical difference
- E Mergin Maps
= Tools
E Create diff
E Extract local changes

7. Specify the two input layers and the output dataset.

() Difference e
4 R
Parameters | Log | D|fferenqe
Input layer This algorithm extracts features
B from the Input layer that fall
| (0 20230815_LargeArea_GDA2020MGAS0_poly [EPSG:7850] - | t:] % |;~| outside, or partially overlap,
features in the Overlay layer. Input
[ Selected features only layer features that partially overlap
erlay | feature(s) in the Cverlay layer are
Overlay layer split along those features' boundary

) B - ] and only the portions outside the
| 20230815_ExtraArea_GDA2020MGASD_poly_Union [EPSG:7850]  ~ | [5] Ty [ .|| | ZILTY e pertone ooede e

[ selected features only . | Attributes are not modified,
* | although properties such as area or
v Advanced Parameters length of the features will be
o ) modified by the difference
Grid size [optional] operation. If such properties are
|N teat |A] stored as attributes, those
ot se - attributes will have to be manually
updated.
Difference

IE_DemonstaﬁonDaiafZﬂzﬂcs15_LargeA.rea_GDnZﬂZﬂMGnSOjoly_DiFFerenoe.shp L <] | | ..,|

Open output file after running algarithm

[ 0% ] Cancel

| Advanced '| |R1.|n as Batch Process...| [ Run ] | Close | | Help |

8. The output will be the yellow layer and the attribute table will contain only the data of the

original Input layer.

o

Ic

y
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3.9 Cleaning data — overlaps, gaps and self-intersection errors

This video has a good demonstration of a data cleaning workflow for QGIS and MapShaper:

https://www.youtube.com/watch?v=iyDi8AvX3HO

3.9.1

3.9.2

QGIS tools used to fix invalid geometry
Check validity

Checks for self-intersecting polygons and duplicate vertices which cause invalid geometry
(which prevents other processing tools from running). Accept all defaults when running the
tool. This just identifies where these errors are, it doesn't fix them.

Fix geometries

This fixes self-intersection and duplicate vertex issues. Doesn't fix gaps or overlaps. Run the

Check validity tool again afterwards to confirm validity errors are fixed.

QGIS and Mapshaper tools to fix topological errors

Topology checker

This tool checks data against sets of rules to find topological errors (overlaps and gaps etc).

This tool runs with very low tolerances so it will find the smallest of errors.

1. Enable tool via Plugins>Manage and Install Plugins. Search for Topology checker and tick it
on.

2. Open the tool via the Vector>Topology checker menu.

3. Inthe tool panel open Configure.

Topelogy Checker Panel
v (A

Error Layer Feature ID

4. Select the layer you want to check and specify the rules you want to use. Click OK. For

example:
(! Topology Rule Settings X
Current Rules
No layer hd * | | Nolayer -
I{I','J Add Rule = Delete Rule
Rule Layer #1 Layer #2
1| must not have gaps 20230815_ExtraArea_GDA2020MGAS0_poly_Union No layer
2| must not overlap 20230813_ExtraArea_GDAZ020MGASD_poly_Union Mo layer
3| must not have duplicates  20230815_Extrafrea_GDA2020MGAS0_poly_Union Mo layer
0K Cancel Help
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5. Then run the check using Validate All.

Topelogy Checker Panel
Vi %
Validate All
Layer

6. The output will list the topology errors and they will be highlighted red on the map canvas.
This tool does not fix these errors, it just identifies them. You can fix them manually if there

are only a few.

Topology Checker Panel
Vo S
Error Layer

[overlaps | 20230815_Extralrea_GDA2020MGASO_poly_Union| |
1| overlaps 20230815_Extrahrea_GDA2020MGAS0_poly_Union

2 overlaps 20230815_ExtraArea_GDA2020MGAS0_poly_Union

3 overlaps 20230815_Extrafrea_GDA2020MGAS0_poly_Union

4| overlaps 20230815_Extrahrea_GDA2020MGAS0_poly_Union

e Mapshaper.org

At mapshaper.org there are tools to fix topological geometry errors like overlaps and gaps. This

tool just runs in the browser, no need to install anything.

7. Goto mapshaper.org. Drag in your shapefile and accept the import defaults.

8. Click on Console to open a command window.

Basemap Simplify Console Export

9. Typehelp clean and press enter to see all the topological cleaning options. Then type

clean and press enter to run the clean command with default parameters.
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mapshaper

Enter mapshaper commands or type "tips" for examples and console help
$ help clean
COMMAND

-clean ixes geometry issues, such as polygon overlaps and gaps

OPTIONS
gap-fill-area g g e.g. 1.5km? (default is small)

sliver-control= boost gap-fill-area of s (B8-1, default is 1)
snap-interval snapping distance in source units (default is tiny)
allow-overlaps allow po s to overlap (disables gap fill)
overlap-rule how to resolve overlaps: min-id|max-id|min-area|[max-area]
allow-empty keep null geometries (removed by default)
rewind fix errors in the CW/CCW winding order of polygon rings
only-arcs te unused arcs but don't remove gaps and overlaps

r(s) to target (comma-sep. lis

=L I R FLE

10. This may have been sufficient to catch all overlap and gap errors. Export to shapefile suign
the Export tab. Rename the layer when you export from Mapshaper. It will download to

your Downloads folder.

Basemap Simplify Console Export

Export options X

Layer name
20230815 _ExtraArea_GDA2020MGAS50_poly Union_Mapshaper

File format

® Shapefile
GeoJS0N
TopoJSON
JSON records
Csv
KML
SVG
Snapshot file

command line options

11. Open the exported dataset in QGIS. There appears to be a glitch with GDA2020 MGAS50
layers and Mapshaper can't export the .prj file. Use the Assign projection tool to add the

coordinate system information back to the layer.
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() Assign Projection *

Parameters | Log Assign projection
Input layer This algorithm assigns a new
= R k. projection to a vector layer. It
|~ 20230815 _ExtraArea_GDA2020MGAS0_poly_Union_Mapshar ~ @gm & o creates a new layer with the exact
same features and geometries as
Selected features only the input one, but assigned to a

new CRS. E.q. the geometries are
not reprojected, they are just
Project CRS: EPSG: 7850 - GDA2020 / MGA zone 50 v |[dy|| |2ssioned to a different CRS. This
algorithm can be used to repair
Assigned CRS layers which have been assigned an
incorrect projection.

Assigned CRS

aper/20230815_ExtraArea_GDA2020MGASD_poly_Union_Mapshaper_CRS.shp €1

Attributes are not modified by this
V| Open output file after running algorithm algorithm,

| 0% Cancel

Advanced * | |Run as Batch Process... | Run | Close Help

12. Run the Topology checker again on this dataset to confirm if all issues are fixed. You need
to remove all the previous rules and add new ones for the new layer.

13. If not all the gaps have been removed you can use the command clean gap-fill-
area=<threshold> when running Mapshaper. Where <threshold> is the maximum area

of the gaps you want to catch.

4 Data conversions

4.1

411

From QGIS to AutoCAD

Elevation contours

If the dataset has elevation values (eg. contour lines), then the shapefile needs to be converted to a 3D

shapefile before being exported to dxf.

These are the steps for conversion and export:

> L™

Clip out the area of interest to make a smaller contour layer. Reproject if need be.

Open the Processing Toolbox.

Search for v-te-3d- ‘Set Z value’ and open the tool.

Select the clipped contour shapefile, select the elevation attribute from the drop down menu
under ‘Name-of-attribute-column-used-for-height the Data Defined Override button for Z Value,
specify the name for the temporary or saved output file. If the elevation attribute doesn’t show
it means it's saved as a string not a number and you'll need to convert it to a number before

running the Set Z value tool.
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() set Z Value x

Parameters | Log Set Z value
Tnput layer This algorithm sets the Z value for
— geometries in a layer.
/" Reprojected [EPSG:7850] ~| € 5% =
17 7 values already exist in the layer, they
Selected features only will be overwritten with the new value. If
10 Z values exist, the geometry will be
ZValue upgraded to include Z values and the
a specified value used as the initial Z value
0.000000 SHE] 5o ceometes.
Z Added Data defined override
[Create temporary layer] Description.
/| Open output file after running algorithm Attribute Fleld
123 id d typ doub g
123 contourtype Expression
abc contourtype_desc Variable >
abe elevation Edit.
abe capturemethod_desc Paste
123 datasource Assistant...

abe datasource_desc

abe elevationaccuracy

abe planaccuracy

abe spatialreliabilitydate
abe attributereliabilitydate
123 targetdisplayscale

abe targetdisplayscale_desc
123 datacustodian

abe datacustodian_desc
1.2 length_m

1.2 length_II

1.2 st_length_shape_

123 gbject_id

0% Cancel
Elev

Advanced ~ | |Run as Batch Process... | R Close Help

5. Leave the other defaults and run the tool.

6. After the output layer has been added to the map view, right click on it and ‘Save As'. Select
AUTOCAD DXF as the format, specify the output coordinate reference system, specify the
geography as LineString and check that 'Include z-dimension’ is ticked.

7. The resultant dxf file will overly correctly with other layers of the same coordinate system in

AutoCAD, and the elevation value will show in the layer properties in AutoCAD.

4.1.2 Other vector layers
For all other vector layers that don't have elevation values it's best to convert to dxf using the Export
Project to DXF tool. This tool brings some symbology (styles and labels) with the layers and allows you

to export multiple layers at once.

1. Reproject all the layers you want to export to the coordinate system you're using in the
AutoCAD project.

2. Clip layers if you want them to have the same clean boundaries (otherwise data to export is
selected based on a selection of what's showing in the map view).

3. If you want polygon layers to export as polylines then convert the data to lines using the
Polygons to lines tool. Polygon layers export as hatches.

4. Set layer styles and labels (if you want those to export with the data).

5. Zoom your map view to the extent you want to export.

6. Go to Project>Import/Export> Export project to DXF.
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Specify the output dxf file. Choose Symbology mode = Feature symbology (if you want to

export styles and labels). Set the scale at which you'll use the data. Set the output CRS (the

coordinate system of your AutoCAD file).

Tick on only the layers you want to export. You can only export layers that are in the target CRS.

Tick on three of the options (unless you don't want to export labels) as per the screen shot.

() DXF Export

Save as

C:\Wsers\mwiliams\Desktopitest. dxf

Symbology mode | Feature symbology

Symbology scale

Encoding

CRS

Map themes

Layer

- v w WwT VT T T F T T W

v

22z

® T

Select All

1:10000
CP1252

EPSG:23350 - GDAS4 [ MGA zone 50

Boundaries

[0 S5C_2016_AUST
[ LocalGovernmentAuthorityL GABoundariesL GATE_DDG copy

Elevation
Fauna
Environmental
Services
Water
Transport
Roads
Buildings

Sail

Land Use
Surface Geology 1:50000

' 180831_WA_GDAY poly copy

Overview map layers

V' Use layer title as name if set

v | Export features intersecting the current map extent

Force 2d output (eqg. to suppart polyline width)

v Export labels as MTEXT elements

CK

Deselect Al

Cancel Help
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4.1.3 Images/rasters/surfaces

1. In QGIS georeference the image using Raster > Georeferencer.

2. Useright click Save As on the raster layer. Leave the resolution as is (or make it lower
resolution if desired). In the Create Options use TFW = YES to create a world file.

3. The resultant file should be a tif with a .tfw file. This can be imported into AutoCAD and will

overlay correctly when positioned using the GEOREFIMG tool.

(2} Save Raster Layer as...

Cutput mode (® Rawdata () Rendered image

Format GeoTIFF « | [] create vRT
File name |

Layer name

CRS EPS5G: 23350 - GDAZ4 f MGA zone 50 ~

~
¥ Extent (current: map view)
North |6463432.2706 |
West |389307.1713 | East [337215.9167
South |6455350,4672 |
Current Layer Extent Calculate from Layer Map Canvas Extent
¥ Resolution (current: user defined)
(®) Horizontal |0.5 | Vertical |0. 5 Layer Resalution
O Columns 15817 Rows 16164 Layer Size
¥ [v] Create Options
Profile Default ~
Mame Value
1
< >
B | | = Validate Help
w [ | Pyramids
Resolutions
Overview format External (GTiff .ovr)
Resampling method Average
Levels 2 4 8 16 32 64
Custom levels
Create Options
Profile |Default
v
Add saved file to map oK Cancel Help
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4.2 From QGIS to lllustrator

If the scale of an existing or intended lllustrator file is known then it is quicker to export data from QGIS
as a pdf (at the correct scale) rather than as a dxf layer that will need to be re-scaled in lllustrator. These

are the steps for exporting data to 1:10 000 at A3, for example.

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

2. Open the A3 Landscape For Export to Illustrator print layout from the QGIS template project (or
set up an blank page with a map/scale/legend items added and a transparent background).
Zoom and pan to the project area. Set the scale to 1:10000.

4. In the map Layers window turn on only one layer.

From the Print Layout window export the map to pdf — Layer>Export as PDF. If exporting vector
data be sure to tick ‘Export as Vector' so you get a vector PDF.

Exporting to PDF preserves all the line and polygon geometry as itis in QGIS, so it's easy to
work with the data in Illustrator.

6. Repeat 4 and 5 for all QGIS layers you need in Illustrator. This means the layers will all overlay
correctly when opened in lllustrator with no resizing or scaling required — just use Paste in

Place to combine layers.

OR

7. If you want want to export multiple (vector) layers at once and preserve text for editing then
export to SVG. Replace Step 4 onwards with:
Leave all vector layers you want on in the Layers window.

9. Inthe Print Layout window go to Layer>Export as SVG. Tick ‘Export as SVG Groups, ‘Export as
Vector', ‘Simplify Geometries’ and ‘Export text as Text Objects’.
The output SVG can be opened in lllustrator but some geometry may be broken (eg exploded

into multiple segments).

See here too: https://www.youtube.com/watch?v=6luermhPfFc&ab_channel=JessZimmerman

4.3 From AutoCAD to QGIS

The easiest way to bring a dwg or dxf into QGIS is using the Project>Import/Export>Import layers from
DWG/DXF tool. This imports the data to a geopackage file (gpkg) and brings all the layers and colours
from the AutoCAD file. Specify the CRS of the AutoCAD file. Tick the Expand block references option
and Use curves options. Specify the Group name. Then click Import. After the layers show then click

Okay. It will often take some time to import layers.
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Another way to go from AutoCAD to QGIS is to use the MAPEXPORT tool from AutoCAD Civil 3D. This
method is good if you want elevation values of contours to come with the data, say. This produces a
shapefile that takes the coordinate reference system of the .dwg file from which it is was exported, and

accessible attribute data.

5 Data Sources

5.1 SLIP downloads

The Shared Land Information Platform (SLIP) data is now accessed via data.wa.gov.au. Registration is

required to access the publicly (freely) available shapefiles. Steps are as follows:

1. Register an account from the link on the data.wa.gov.au homepage.

2. Search for data via the search box on data.wa.gov.au, or browse through the groups of
datasets under the groups tab.

3. Click on a dataset and check if it says ‘shapefile’ at the bottom of the page. Click ‘Go to
Resource’. There will be a login prompt then the shapefile will start downloading. If it doesn’t

download it means it's a restricted dataset that can only be accessed with a paid subscription.

5.2 SLIP WMS/WFS layers

Many layers on SLIP are available as WMS and WFS layers. Layers like aerial photos are particularly
useful if you have access to a UWA/other university SLIP subscription (they are not available to public

accounts).

521 WMS/WES available with public access

Latest satellite image mosaic

https://services.slip.wa.gov.au/public/services/SLIP_Public_Services/Locate/MapServer/WMSServer

Public SLIP layers as Web Mapping Service (WMS) (raster) and Web Feature Service (WFS) (vector) are
listed here: https://catalogue.data.wa.gov.au/group/?q=SLIP+Public

Click on the group of interest then go to the About tab to find the WMS/WFS URL
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ﬁ / Groups / SLIP Public Environment Service

SLIP

SLIP Public
Environment Service
The About page for this gro
up provides data service lin
ks and more information reg
arding this service. This ser
vice provides access to envi
ronment related data for pu
blic use._..

read more
Followers Datasets
1 76

«h Datasets © Activity Stream About

SLIP Public Environment Service

The About page for this group provides data service links and more information regarding this service
This service provides access to environment related data for public use

If you have any questions about this service, please contact Landgate Customer Service:

Business Solutions team

BusinessSolutions@landgate wa gov.au

+61 (0)8 9273 7683 (direct line) Monday to Friday, 8.30am to 5pm (AWST)

For data quality queries please refer to the dataset Contact details

Services

Note, the following services require 3rd party software that supports OGC Standards and Esri services.

OGC Web Services

Web Map Service (WMS) Right mouse click fo copy and paste the URL to a WMS server connection
Web Feature Service (WFS) Right mouse click to copy and paste the URL to a WFS server connection.

ESRI ArcGIS users

Map Service Right mouse click to copy and paste the URL to an ArcGIS server connection

52.2 WMS/WES available with subscription access

Satellite and aerial imagery by year - Perth

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

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

Satellite and aerial imagery by year - Regional

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

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

Other vector layers

https://catalogue.data.wa.gov.au/group/?g=subscription&sort=title+asc

5.2.3 Add WMS/WES layers to QGIS Browser

1. To add these layers in QGIS copy the URL from one of the above webpages.

Web Services & APIs

ﬁ ?" Web Mapping_Service

This URL provides a machine-readable Web.__
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Web Map Service (WMS) Right mouse click to copy and paste the URL to a WIS server connection.

Web Feature Service (WFS) Right mouse click to copy and paste the URL to a WFS server connection.

In QGIS go to the Browser panel then right click on WMS/WMTS > New Connection.
Give the connection a name and paste the URL. Leave the Authentication setting as No
Authentication.

Tick on ‘Ignore axis orientation’ and ‘Ignore reported layer extents’.

Click OK.

Q Create a New WMS/ Connection x

Connection Details

MName |SLIP bublic environmental layers |

URL Lervices.slip.wa.gov.au,.fpubIicfservioesfSLIP_Puinc_Servioes,.'EnvironmenWapServerMMSServer|

Authentication

Configurations Basic
Choaose or create an authentication configuration

Mo Authentication — ~ f.'l}l

Configurations store encrypted credentials in the QGIS authentication database.

HTTP Headers

Referer

b Advanced

WMS\WMTS Options

DPI-Mode all b
Ignore GetMap/GetTile/GetlegendGraphic URI reported in capabilities
Ignore GetFeatureInfo URI reported in capabiliies

V| Ignore axis orientation (WMS 1.3/ WMTS)

V| Ignore reported layer extents
Invert axis orientation

Smooth pixmap transform

| oK | Cancel Help

For subscription layers, when you drag and drop WMS layer from Browser to Layers panel in

QGIS a login box will open so you can fill in your SLIP login details.

5.3 Nearmap

You need a Nearmap account/subscription (eg. via a university). Login to the nearmap.com website,

then:

a bk~ W

Click on the blue Map Browser button.

Navigate to your site.

Click on the Exports button (on the lefthand side menu bar).

Select Georeferenced image from the Export type.

Select the coordinate system of your AutoCAD project (most important to match to CAD data

because AutoCAD cannot reproject images. QGIS can reproject on the fly).
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6. Select the highest possible resolution and click Download Files.
In QGIS

7. Load the tif file into QGIS. You will notice that the coordinate system is ‘undefined’ and the
image may not show in the correct location. You need to assign the correct coordinate system.

8. Inthe Processing Toolbox search for the Assign projection tool.

9. Addthe Nearmap tif as the Input layer, then choose the Assigned CRS by clicking on the globe
icon and searching for the EPSG number in the Nearmap image file name. This ensures you're
assigning the same coordinate system as you specified when downloading the data. Then run

the tool. Now the image will know its coordinate system next time you open it.
In AutoCAD

10. After step 6, attach the image to your AutoCAD file and place anywhere when you add it.
11. Use the GeoReflmg tool to move the image to the correct location
12. This works provided you have downloaded the image in the same coordinate system as the

AutoCAD project, and that you keep the .jgw file next to the jpg and with the same file name.

5.4 Other base layers for QGIS

XYZ layers

There is a great plugin for QGIS called QuickMapServices — this allows you to easily search for and add

XYZ tiled base layers to your QGIS project. Install this plugin. Then find it under the Web tab.

Add the OSM standard render to get a street map or click on Search QMS to search for Google or ESRI

base layers (and many many others).

Or, you can choose to add XYZ tile layers using these URLs (it's the equivalent to using

QuickMapServices).

OpenStreetMap: http://tile.openstreetmap.org/{z}/{x}/{y}.png
Google Hybrid: https://mt1.google.com/vt/lyrs=y&x={x}&y={y}&z={z}

Google Satellite: https://mt1.google.com/vt/lyrs=s&x={x}&y={y}&z={z}

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

https://gis.stackexchange.com/questions/20191/adding-basemaps-from-google-or-bing-in-qqgis
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6 Data onto GPSes and tablets

6.1 GPS

When loading data onto GPSes for field work it is useful to load gpx and img versions of the data.
One work flow to create the data:

1. Export the desired data from QGIS to kml (specifying the Datasource Options> NameField as
the field with the data labels).

2. Open this kml (and kmls of any other layers) in BaseCamp (download the installer from here:
https://www.garmin.com/en-AU/software/basecamp/) . Set the layer colours and pin styles.
Go to File>Export ‘My Collection’ to save all loaded layers to a gpx file.

4. To create an img file use the application IMGfromGPX (from here

https://www javawa.nl/imgfromgpx_en.html). Using the img file prevents you from having to

load each track in the gpx to the map view manually.
To load the data:

Plug in the GPS

Once the GPS loads open it in a Windows Explorer window.
Drag the .img file into the Garmin folder (the first folder level).
Drag the .gpx file into the GPX folder.

Hwn =

6.2 Tablets

There are many apps available for using spatial data/maps on tablets. We have been using Avenza

because it's quite simple to use.
Steps to creating maps in QGIS for use in Avenza (https://www.avenzamaps.com/):

1. Create a map as normal in a QGIS print layout.
2. When exporting the map to pdf make sure the Append georeferenced information option is

ticked. This means the pdf will be georeferenced.

v'| Append georeference information
3. Then copy this map to the tablet. In Avenza click on Import maps and navigate to the map. So
long as the tablet has a GPS or simcard with data then you will get a blue dot on the map to

show your location.

4. You can also add kml layers to Avenza so that the data is clickable (the map layers are not).

Avenza has limited zoom levels so to maximise how far you can zoom in to a map it's recommended to

export to AQ (rather than A3, say). Particularly with aerial photos where you want to see the detail.
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7 Importing ESRI style files to QGIS

Converting ESRI .style files to QGIS .xml

You need a licensed (paid) version of the SLYR plugin to convert .stylex (ArcGIS Pro) files to QGIS xm!
files. So you can only convert .style files. But... there are no .style files available through ESRI style

catalogues anymore and you can't convert .stylex files to .style files.

So this work flow is not of much use, but here in case you have some styles in ArcMap that you want to

export for use in QGIS.
To convert ArcGIS .style files:

1. InQGIS, install the SLYR plugin via the Plugin Manager.
2. Then go to Settings>Options>SLYR and under the MDB Tools section click to download the

MDB Tools files and save somewhere. Unzip and point to that folder location.
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() Options — SLYR

| SLYR Community Edition
. This version of the SL¥R plugin has dmited functionality. For full LYR/MXD conversion support, please see hitos.//horth-road. com/Slyr/
Plugin Settings
Experimental annotation support

V| Convert Page Layouts

Conversion Settings
v Convert font markers to simple marker symbols where possible
Convert font markers to SVG files
v Embed pictures inside symbols when possible
v Tweak symbol conversion for better visual match
Units for symbols Points
Store extracted pictures in

Store relative paths for files instead of absolute paths

MDB Tools

The MDE tools utility is required for conversion of ESRI .style databases.

ol The MDE Tools utiity can be downloaded from kiftps: ffciihub.com/isauntl is-init farch i it
iabi
- ) Path to MDB tools | C:\Usersmaia\Documents|2023\Dats|\2_Pluginsimdbtools-nin-master a
= Authentication
Inkscape

An Inkscape installation is regquired for conversion of EMF pictures embedded in symbol defiviions.

Path to Inkscape |inkscape
Locator
Acceleration
Ak Advanced = oK Cancel Help

]

T T T

3. From the Processing Toolbox menu find the SLYR plugin and open the Convert ESRI style to
QGIS style XML tool. Point to the ArcGIS .style file to be converted and specify the output

location.

SLYR (community edition)
Annctations
ArcGls Pro
AVL styles
Data conversion
Hyperlinks
LYR datasets
XD documents
PMF published maps
5DE documents
Style databases
Convert ESRI style to GPL color palette

Convert ESRI style to QGIS style XML
F SXD documents

i ¥y v ¥v¥v¥v¥vv v

Downloading .xml style files for QGIS

There are some QGIS styles to download here: https://plugins.qgis.org/styles/?page=7&&
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Importing .xml style files to QGIS

4. Inthe QGIS Browser panel, navigate to where the .xml style file is saved (this could be one
you've downloaded or converted). Right click on the .xml file and choose Import Style. Then
select which styles to import (or select all), choose to add tags and choose to add the imported

styles to your Favourites.

hd E 20230329_Converted_QG15xml_StyleFiles

» OSM_Hurpanitarian OG1S ol
v [ 20230329 Dei  Qpen Style...

b (2 20230329 Demo

v [ 220012 Meerabup

Import Style...

Manage

Show in Files

r&a-# a0

File Properties...
IN329 PointData GIRAZN A

5. To apply the imported styles, open the Properties>Symbology of the layer to be styled. Open the
Style Manager. In there you can search for styles by tags and type. Right click on a style to add
it to your Favourites. Then close the Style Manager and choose the style you want from the

Favourites panel.

@) Layer Properties — 20230329_PointData_GDA2020MGAS0_pt — Symbology x|
= single Symbol -

~ 2 Marker &
3E Raster Image Marker

Size 13.50000 %! | Points - €

Rotation | 0.00®

. Favorites

Project Styles
Default
ftte
. o) ) E 3 (3]
dot black dot white dot blue effect drop shadow shield disability
® ® "

topo hospital topo pop capital Wetland
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Q Style Manager

All

* Tags
Colorful
Grayscale @ @
0OsSM
PLS
Showcase marker-marker-bib marker-marker-cult
Topology
cityplan_antw...
import
stadsplan_ant...

Smart Groups @ o

marker-marker-garbage  marker-marker-glas

@ @

marker-marker-police  marker-marker-school

Add Tag... |

Add Smart Group... |

Modify Group v| _— -

& mport/ port_~| [ | [= [ |

QL Browse Online Styles |

Favorites All ‘ 2" Marker ‘ 3/ Line C il &g Color Ramp sbe Text Format G Label Setting * ‘ » ‘ =

x

-

Q

marker-marker-district

Add to Favorites

Remove from Favorites
marker-r] Add to Tag 4
Clear Tags
= Remove ltem(s)...
[/ Edit ltem...
‘ Copy ltem
Paste ltem...
i Export Selected Symbol(s) as PNG...
“i Export Selected Symbol(s) as SVG...

marker-m

-

] | Q, Filter symbols... |

| Close || Help |
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Q Layer Properties — 20230329 _PointData_GDA2020MGAS50_pt — Symbology

Q

Qg’ Symbology

abe!

abc

vy
(]u}

E Single Symbol

~ . Marker

Q

luw SVG Marker

]

cotor | (N -

Opacity

00w - EL

Size | 18.66670

‘3\ | Millimeters

e

Rotation | 0.00 *

2] €

‘ ), Favorites

a -

Project Styles
Default

dot black

O

dot white

2

dot red effect drop shadow

marker-marker-park

P Layer Rendering

| syle v

dot blue

Q

marker-marker-park|

dot green

PLS - Buildings pt

-

-

Save Symbol... ‘ |Advanced -

0K

H Cancel ‘

. Apply || Help
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