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Tips for Creating ArcGlS-like Symbology in
QGIS

I've been trying hard to make the case for my team to transition over to using QGIS instead of ArcGlIS, but to
do that | need to come up with a compatible work flow process that would make the transition from ArcGIS to
QGIS as smoothly as possible. | find the hardest part in the work flow process of transitioning from ArcGlIS to
QGIS is getting ArcGIS-like symbology in QGIS. The nice thing | like about ArcGIS is that it has a lot of
symbology sets that comes packaged with the software so you don’t spend lots of time creating them - you
can easily make a map with all sorts of industry standard symbols. Anyway, here are some of my thoughts, tips,

and working process for getting/creating symbology into QGIS.

Using ArcGIS Geoportal Geoservice or REST WES to Create
Symbology in QGIS

| find that when pulling in an ArcGIS WFS or Geoservice into QGIS, it will retain the symbology set by the
WES or Geoservice. Although I’'m not sure if this hold true for OGC WFS layers - or at least it didn’t work
when | tried it using OGC WFS from both a GeoServer and ArcGIS OGC WFS (see example further down in
the post).

For this example, I’'m using data from the Hawaii Statewide GIS Geoportal site. | use data from the State’s
GIS portal and the City and County of Honolulu’s site a lot. These services already have symbology that

they’ve defined so | don’t have to recreate them if not necessary.

1. Go to the Geoportal and find your data of interest. Here I'm looking at the General Plan of Kauai
County. http://geoportal.hawaii.gov/datasets/general-plan-county-of-kauai

Note: Alternatively, if you know the link to the file-base ArcGIS REST service (e.g.
http://geodata.hawaii.gov/arcgis/rest/services/ParcelsZoning/N\apServer) you can just use that link. But
since many organizations are using Geoportal to serve their data that is what I’'m going to show in this

example.
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2. Click the API button drop down and copy the GeoService link - DO NOT use the OGC WFS link

which will not pull in symbology set.my
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Description: The General Plan Land Use data set was created specifically for the map figures in the 2018 Prarca
Kauai General Plan Update. The data set was created utilizing TMK parcel boundaries and by digitizing Shar OGC WFS
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For more information, refer to metadata at http://files.hawaii.gov/dbedt/op/gis View GeoSem @
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http://planning.hawaii.gov/gis/. NpeTlopenda arcae comidame

3. QGIS, Add in the ArcGISFeatureServer Connection. The GeoService that you copied will be
something like this: http://geodata.hawaii.gov/arcgis/rest/services/ParcelsZoning/MapServer/7/query?

outFields="&where=1%3D1. But you'll want to only keep the text up until “..MapServer” and remove

everything else after it. Otherwise you won’t be able to see anything layers when you add in the service.

The link to paste into the URL box:
http://geodata.hawaii.gov/arcgis/rest/services/ParcelsZoning/MapServer
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The snapshots below show the difference when pulling ArcGIS WFS (multiple categories/symbols) and OGC
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4. Expand the newly added service in the Browser Panel, double click on a layer to add to Layers Panel
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(2 Create a New ArcGIS Feature Server Connection

Connection Details

Name IHawai State - ParcelZoning GeoService

URL hp://geodata.hawai.gov/acwdrest/serﬁcesﬁaceklahgﬁﬂwﬁerva/

Authentication -
Configurations I Basic ]
Choose or create an authentication configuration
No authentication 'I _J __l i‘

Configurations store encrypted credentials in the
datahase

tication

"...MapServer/"

Give the connection a Name and Paste the
GeoService link you copied earlier into the URL
box. For the URL, remove everything after

[ o ]

for viewing. Here | added Kauai General Plan layer.

WES (single category/symbol)
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Browser & x |
GST®0 (Using OGC WFS:
3 @® XYZ Ties http://geodata.hawaii.gov/arcgis/services/ParcelsZoning/MapServer/WFSServer?
@ WS Notice: Only 1 symbology for all features
= & WFs
B =< Hawai State - ParcelsZoning WFS Name [Hawas State - ParcelsZoning WFS
Y Conservation_District_Subzones %
& County_Zoning_-_City_and_County_of_Hon fodata. hawai.gov/arcgis/services ParcelsZoning MapServer MFSServer?
& County_Zoning_-_County_of_Hawai = Aitheriieation

& County_Zoning_-_Istand_of_Maui

& Development_Plan_Areas Configuatons | Basic |

V" Government_Lands Choose or create an authentication configuration
" Hawai_County_Parcels l—_] =
° Important Agricuitural_Lands 00 Subweniicion:._ —I —! ;ﬁJ
“ &7 Kauai_General Plan Configurations store encrypted credentials in the QGIS authentication
% Kauai_Parcels database.
@ Land_Use_Planning_and_ANpcation_Guide__
& Maui_County_Parcels ~|
“« »
| L | WFS Options
» Layers 5 x
7(‘,@."7 E..'i—f'—'_‘e Version Maximum .4 Detect
© M Kauai General Plan Max. number of features |
# M 7 Kauai General Plan [V Enable feature paging
Page size |

I™ Ignore axis orientation (WFS 1. 1WFS 2.0)
I™ Invert axis orientation

oK Cancel Help
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Notice: Symbology set as defined by ArcGIS Server is pulled
L
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Configuatons | gasic |
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INowﬂ\ermmﬁun vI AE’E‘

Configurations store encrypted credentials in the QGIS authentication
database.
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|»
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Comparisons of the ArcGIS WFS layer view in ArcGIS and QGIS. Notice that the symbology as defined by
the ArcGIS WFS pulls nicely into QGIS.
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ArcGIS WFS layer as viewed in QGIS

The symbology sets in QGIS and ArcMap look very similar — the solid color symbols are the same except the
hatched symbols looks slightly different. You'll need to manually fix the hatched symbols in QGIS if you want
to look the same as ArcGIS. | have access to ArcGIS so | use it to see what the symbol info are then | use this
same info to for the symbol in QGIS. Here, I'm changing the hatched symbol for Provisional Resort (magenta
hatched symbol) in QGIS. | take note of the symbol properties in ArcGIS then | use the same info for the
symbol in QGIS. So, in QGIS the symbol for Provisional Resort comes in as a simple fill, which looks like the
symbol used in ArcGIS but when the map is printed or exported to pdf, it doesn’t produce the effect | want; a
hatched line polygon with transparent background. So in QGIS, the simple fill should be changed to a line
pattern fill symbol.

Shown below is the symbol properties in ArcGIS
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Symbol Property Editor (ArcGIS Symbol Properties )

Properties:
Type: | Line Fill Symbol

Preview

Line Fill

Color: H‘v
Angle: 135.00 =]
e maA
a| few| [FH] [300%
Offset: 0.0000 -

s i Separation: |5.0000 }

A\

+ x 1t ¢

3 B & &

Units: ;F‘o'ds

This same set of symbol
properties will be used to recreate

symbol in QGIS

| 0K |

This the symbol properties in QGIS - which needs to match what is seen in ArcGIS above.
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> - 7 :
& County Zoning - Gty and Counl @ symbol Selector Go through each of these properties ? X
4| | ‘ and make sure where the unit is
Layers S mmillimeter is changed to points
«@'.Y:‘..'—i‘?u & Line
= ] © Kauai General Plan Simple line
™~ Agricultural
™ [ ] Agricuttural (1AL) Also make sure line width is 1.0
Golf Course points (or at least no 0)
© | | Homestead - i
® | Industral ﬁ';’i‘gi,l,
=2 . Large Town -
= - Miltary Symbol layer type|Line pattern fil I |
M [ Natural Rotation [135.00 a
® [ neighborhood Center
B Neighborhood Genera Spacing |5.000000 - [points =
™ . Parks and Recreation > 5
~1 |Points »
© [l Piantation Camp Jo-o00000 =1 [pon =

=2 Provisional Agriculture

Change symbol properties in QGIS

@ [ ] provisional Resort '

to match those from ArcGIS

=2 Residential Community
=] Resort

© [ smal Town
™ - Transportation

=2} I:] University Zone
T

Here is a comparison look at the symbology in ArcGIS and QGIS - this is after | made changes to the hatched

symbols in QGIS to match ArcGlIS.
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Once | have the symbology in QGIS the way | like it, then | can save it as a *qml and/or *qlr file. To do that,

right click on the Layer name >> Export >> Save as QGIS Layer Style File (qml) option or QGIS Layer

Definition File (qIr)
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) Zoom to Layer

[+ Agricuftural
Agricultural (IAL) +.) Zoom to Selection

7/, Golf Course 2 Show in Overview
Homestead Show Feature Count
Industrial Copy Lay ] )
Right click Layer name >> Export >>
& [ Large Town Renamel O y P
B wiitary | Save as Layer Definition File or Save
o Natural ] Duplicatq as QGIS Layer Style File
Neighborhood Cent L4 Remove Layer...
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. _' ~ Open Attribute Table
v] . Parks and Recreatic
Plantation Camp Set Layer Scale Visibility...
Y ity
Provisional Agricultu Set CRS »
[+] Provisional Resort = » pe—— A
rt
[+] Residential Commur e WEREESENES S
Rasort Syl : Save Selected Features As...
es
= small Town Prpedtiee. Save as Layer Definition File...

= . Transportation Save as QGIS Layer Style File...
M | | University Zone |

Notes on different QGIS files related to symbology

QML = only saves symbology styles

QML files save style information including labels from a layer if you have them. It doesn’t contain reference to
the layer source. You can use a qml file on your own copy of the dataset. QML files can only be applied to a

layer once it has already added to QGIS.

To use QML files you need to add the data layer first to QGIS then Load Style for the layer. It works for
shapefiles, OGC WFS layers, and feature classes from a file GDB (I've tested on my machine and it should

work but can’t guarantee).

TIP: if you have a shapefile and *qml file saved in the same location with the same layer name then QGIS will

automatically use the corresponding qml style as the default for the shapefile.
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General_Plan_County_of_Kauai.cpg
General_Plan_County_of_Kauai.dbf
General_Plan_County_of_Kauai.prj
I General_Plan_County_of_Kauai.gml
General_Plan_County_of_Kauai.shp

General_Plan_County_of_Kauai.shx

*gml file is saved in same location with

same filename as the shapefile

QLR = Source + symbology
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S8 [] ™ General Plan County of Kauai jl

General_Plan_County_of_Kauai
(MultiPolygon - EPSG:4326)

C(Te%tenpbte/
I' eneral Pan_County_of Kauai.shp

i

gml is automatically read by
QGIS and style is applied as

for the shapefile

Agricultural

Agricuftural (IAL)

%/, Goff Course

Homestead

Industrial

. Large Town

B vicary default
] Natural

(o} Mainhharkhand Cantar

I

The glr option saves the link to the data source and the style/symbol information. | tend to think of *qlr as

equivalent to ArcGIS’s *lyr file. QLR files are added in QGIS by going to Layer menu >> Add From Layer

Definition File

Here is an example of applying qml file to an OGC WFS layer - if you remember from above the OGS WFS

layer for General Plan Kauai County was pulled into QGIS with only 1 symbol/style.

e

ieY®to

Q

ayers

ERTY&-F RO

(3 arcmaptest.pdf

¥ ESRI North.zp

G ESRI Northzp
FEMA_NFHL_20171012.9db

2 Genenal_Pln_County_of |
HAWAIL_STATE_GIS_2017.4

¥ IntroQGISguide.pdf

©3 IntroQGISguide.pdf

Q xauaiGeneraPantocal.oi

@ XauaGeneraPanWeb.qk

Q KausGeneraPanWabCusto

# bgo.ong

Q repterplite

Q) Project Template

Q ProjectTemplate

Q QGissymbology Test

9 qTestprnt.pdf

=1 Il Kaual General Plan

B[] ™ Kaual General Plan | '
B Agrcuturs " -
= Kaual_General_Plan (MutPolygon - E95G:
l,s Snik“ - M Agrcuturd (IAL) 3750) .
= 7/, GoF Course | pagingEnabled=true
o - 077 Sof Come restrct ToRequestBB0X="1' ssrame = EPSG
W srole 7l () Dstabase styles mansger 7 % B Homestead 50
2] Industral typename= Parcellonng.Kava_General_Pan’
~ url= http://geodata. hawal. gov/arcps/services
= & Il Large Town ParcekZonng/MapServer/WFSServer?
& & Layer Configuration = Il My verson=auto’ table= " sqgi=
|8 @ symbology 2 B retunal
k@ @ 30 Symbology & [l Neighborhood Center
3 [E * Labels Bl Neghborhood General
1 17 Fields =
Categories |57 =
Unt  [Mlmater E ~ ;;"::‘
o B MapTis
ol © W Disgram:
[ T Attribute Table Settings -l
Favortes
Fle [C:Tempign |_Pan_County_of Kaus.gml IG) « 1Y
ey -
Boundary dash  Boung
Cancel Load Style “

Bonus: USGS Topo TNM Styles from ArcGIS Recreated in

Q

GIS

Since I'm talking about creating or rather re-creating ArcGIS-like symbology for use in QGIS. Here is a

bonus. | really like the USGS TNM maps for references and use the USGS TNM Style Template in ArcGIS at

lot — see the ArcGIS Template (map document or mxd file) provided by USGS - See post here for

background. But there’s no equivalent for QGIS. So, here | try to recreate the styles for use in QGIS. |
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haven’t worked on the labeling yet. | could use the USGS TNM WMS service in QGIS but it doesn’t provide

the high resolution | need, so Id rather use the vector dataset. Also it gives me more control on what features

| show and how | symbolize them.

This workflow requires having access to both ArcGIS and QGIS and basically is comparing and translating the
symbol property information from ArcGIS to QGIS. It is time consuming but worth it to get something
decent for use in QGIS. Below is the workflow process | used - it is still a work in progress. I'm using the

Honolulu 7.5 minute quad as an example here. Also note I'm directly accessing the GDB in QGIS.

1. Optional - In ArcGIS, | run a python script to get list of Domains for the USGS Vector GDB. Think as
Domains as basically coded look up tables in the GDB, and | use this for reference to help me recreate
the symbology in QGIS. There are also subtypes in the USGS GDB as well, but | didn’t bother to get

these listings.

Here’s an example domain list for VECTOR_Honolulu_HI_7_5_Min_GDB.gdb

_|USGSTNM_domainList.txt - Notepad

 File Edit Format View Help
================= RESTART: C:\Temp\Qtemplate\listdomains.py ===
Domain name: NameStatus Domain
1 ¢ OFfficial
2 : Not Official
3 : Official Non-diacritic Form
4 : Not Official Non-diacritic Form
Domain name: Grassland FCode
67200 : Grassland
Domain name: RoadClass Domain
: Freeway
Highway
Collector
Local
Servicé
AWD
Ramp
Ferry
: Recreation
10 : Resource

OLCoOoONOTUVTHSA WN R

2. Open USGS TNM style template (e.g. TopoTNMStyleTemplate_v10_01.mxd) in ArcGIS set the data

source link to the staged vector GDB of interest (I’'m using
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VECTOR_Honolulu_HI_7_5_Min_GDB.gdb).

3. Open up the Symbology properties window for each layer - take note of how the layers are

symbolized so you can re-created them in QGIS

Below is an example for the Structures layer as categorized in ArcGlIS.

P

= = Map Layers
= [ Features
i 0 TNM Derived Name

o

FCode
@ State Capitol
& School
@ Fire Station
@ Hospital
D Law Enforcemen
@ Prison
=] @ Structures from GNI
GAZ_FEATUREC
O Cemetery
k2 Post Office
& Boundaries
= [ State or Territory
sl
= [0 County or Equiv
o
= B National Cemety

- -
Layer Properties | ArcGIS

Show.

GmudSmmeSdmaniay Defintion Query Labels Joins & Relates Time

1 Draw categories using unique values of one field

Wl DN e LN XN

Layer Properties

Iwmmmmwmam

Definition Query:

Import

Foatures ((FCOOE = 73002 OR FCODE = 73003 OR FCOOE = 73004 OR FCODE = 73005 OR FCODE =
Categories Value Field Color Ramp 73006) AND SOURCE _ORIGINATOR LIKE '%Oak Ridge ') OR FCODE = 74026 OR FCOOE =
Unique vabes [ v 80012 OR FCODE = 78000 OR FCODE=83005 OR FCODE = 78006 OR FCODE = 82010 OR (
FCode v
Urfue vekies, sary |L. FCODE = 74934 AND NAME LIKE %Polkce%') OR FCODE = 74036
Match to symbols in a
Quantities Symbol  Value Label Count
Chart p S
&“;_ Ak Os  ctotervime af athrockt Note there's a definition query
@ Sate Capitl 2 on this layer, which you would
73002: 73003: 73004: 7300 5 also want to re-create in QGIS
% 5 @ 74026 Fre Station s J
- @™ 80012 Hosptal ? Query Builder....
O 74034 Law Enforcement ?
@ 74036 Prison ?
Add Al Values | Add Values Femeve Remove Al Advanced ~

4. In QGIS, add the data layers from the same GDB. Put them into groups if needed. Then start

symbolizing the layers:

Here is the same example of the Structures layer by categories or rule-based categories in QGIS.

C:\Temp/\Qremphite
# [ Project Home
% [l Home

Layers

R Y4320

&’

= B ¥ Landmark and Structures

=8
© & sute Gorsl
B & Scheal
® O Fre Stton
B @ Hospesl
2 © Law Enforcement
2 W pon

@ & Cometery

Q Layer Properties - Struchwes | Symboiogy | QR Loyer Propertes - Structure L
[ e basad [ Settings
1 [om [ || Layer name [Souctures dsoived 35
T 3 @ Stete Gokol “Foade” = 83005 Data source encodng 3
B 2 Sthod “FCods” = 73002 OR FCode™ = 73002 OR FCode™ =
. = [ Fre St Fode™ = 74026 w Geometry and Coordinate Reference System
? & @ Hosmtal “Flode” = 80012 50T s0urce coordnate reference sytem
Law Enforcement “Flode™ = 74034
T & smeoon g : Debrlietocod [epsca265 - naDES -ls
Update Bxtents|
Categories applied as rules - same as
in ArcGIS Provider Feature Fiter
Query/filter applied 1o Layer
same s what is in ArcGIS
Query Buider

Tip: For symbols that use ESRI Fonts, | try to use the same font symbol in QGIS, since | have ArcGIS

installed on my machine - see snapshot below. But this may not work if you don’t have access to ArcGlIS.
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Here’s a look at the USGS TNM Style in ArcGIS
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Here’s what it looks like in QGIS. | think it looks pretty good.
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Creating and Using a QGIS USGS TNM Style Template
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Creating a QGIS project template is as easy as saving the QGIS project as a *.qgs file and putting it into the
QGIS Project Templates folder. So, that’s what | did - saved my QGIS USGS TNM Style map as a QGIS
template. QGIS 3.x saves the project to the default .qgz file so | do a “Save As” to are non-compressed QGIS

project file .qgs file. Then | copy and paste the *qgs file into the QGIS Project Templates folder (e.g.
C:\Users\Stephanie\AppData\Roaming\QGIS\QGIS3\profiles\default\project_templates).

To change the project template file to use a different dataset, just open the *.qgs file that is in the
Project_Templates folder (e.g.
C:\Users\Stephanie\AppData\Roaming\QGIS\QGIS3\profiles\default\project_templates) in a text editor
(e.g. Notepad++) and find the old data path and replace with your new data path - see example below. Save
this file when done. For my example, | downloaded a USGS Vector GDB file for San Rafael, CA quad (e.g.

VECTOR_San_Rafael_CA_7_5_Min_GDB.gdb). You can download the staged USGS vector datasets directly
by State from here.

5
=

e = | Save file after replacing =1 EDDE ® o %) e ABC
— new data path
| USGSTNM_Tem}

YPE qgis PUBLIC 'httpi/

8 Madatrd Replace B
Find  Replace Find in Files Mark

[ZARYLE ./ VECTOR Honolulu HI 7 5 Min GDB.gdb

Replace with : | C:\Temp\Qtemplate\VECTOR San_Rafael CA 7 5 Min_GD8.gdb Replace

@ [[J1n selection Replace All '@
Backward direction Replace with path to Replace All in All Opened
stch whole word only | New dataset Decuments
Close

[~ Transparency

(®) On kosing focus
O Aways
]

(O Regular expression

7d2437cf_4187_41a8_9901_9b49df7d97a3 rce~"SL/VECTOR Honolulu HI 7S Min GDB.gdbj | ayername~TNMDerived!
ErIveaNames OVIdeTrREy="0

KE 'SHISTORICAL%')" checked="0t::Ch expanded="1">

Open a new or blank QGIS project >> Project Menu >> New from Template >> Select template file to open
(e.g. USGSTNMtemplateQGIS3_Draft.qgs
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After opening the file, it should look like the following. If you don’t see anything on your map, you may need

to zoom in to a layer (i.e. click on a layer >> Zoom to Layer). The snapshot below shows the San Rafael, CA

topo quad. Note, also you'll need to change “Hawaiian Homelands” layername to Native American Lands.

Also, some layers may not contain any data if they are not available for that particular quad.

Here is what the USGSTNMTemplateQGIS3_Draft QGIS project template file opened with San Rafael
GDB applied. Note that I've included a USGS WMS for shaded relief and imagery in the template.
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Bonus Tip: Trick to getting a WMS or WFS to show up in a Print Layout - you may need to have all layers in

the same coordinate system (CRS). WMS and WFS are usually in CRS 4326, so try re-projecting your data
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layers into the same CRS if they are in a different CRS. QGIS can do projection-on-the-fly so you can see all

layers in different CRS in the map view but not in print layouts.

Download Files Available

A copy of the QML files and QGIS project files can be downloaded from my GitHub page if you want to see

if the styles will work for you with your own dataset.

Download files: https://github.com/StephSaephan/QGIS-USGS-TNM-Style-Template

FILE USAGE INFO:

Access to both ArcGIS and QGIS may be needed for the style files to work properly in QGIS.| have ArcGIS
10.6.1and QGIS 3.4.3 installed on my machine when | created the QML files, so I'm not sure if it will work in
QGIS if you don’t have access to ArcGlIS.

The QGIS project file, USGSTNM _Template_QGIS3_Draft.qgs can be use as a Project Template file. Copy
this file into the project_templates folder (e.g.
C:\Users\Stephanie\AppData\Roaming\QGIS\QGIS3\profiles\default\project_templates). Then open this
qgs file in a text editor and find/replace old data path with new data path (e.g. your own GDB). See the blog

post for reference on how to do this.

If using the QML files individually, please read the note below. Notes on QML files for filtered data layers:
The QML files that contain filtered data may not pull in the queries used, so you may need to apply the
queries below for these layers. Right click on the layername >> Properties >> Source >> Provider Feature

Filter.
For TNMDerivedNames Layer - apply the query below
GAZ_NAME IS NOT NULL AND ((GAZ_NAME) NOT LIKE '%HISTORICAL%"

For Structures layer - apply the query below

((FCODE =73002 OR FCODE = 73003 OR FCODE =73004 OR FCODE = 73005 OR FCODE =
73006) AND SOURCE_ORIGINATOR LIKE '%QOak Ridge%) OR FCODE = 74026 OR FCODE =
80012 OR FCODE =78000 OR FCODE=83006 OR FCODE = 78006 OR FCODE = 82010 OR (
FCODE =74034 AND NAME LIKE "%Police’%) OR FCODE = 74036

For Structure_GNIS layer - apply the query below

((GAZ_FEATURECLASS = ‘Cemetery’ AND (GAZ_NAME) NOT LIKE INDIAN?%" AND (GAZ_NAME)
NOT LIKE ‘%INDIAN%) OR GAZ_FEATURECLASS = 'Post Office) AND GAZ_NAME IS NOT NULL
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AND (GAZ_NAME) NOT LIKE '%HISTORICAL%'

That’s all I've got for this post. If you do end up downloading and using the style files, please let me know if how

it works out for you. Thanks for reading as always :)

Comments (1) Newest First

Edwin Jiménez 7 years ago - O Likes

interesting my friend , | have a question , i have a gdb with domains already set , i desire to use this settings in
qgis , is it posible to read the domains ? if not is there any way to set domains for this gdb in qgis , i have done

it with shapefiles , but with gdb i dont find the way. thanks a lot.
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