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In this White Paper we will explore how to download, access and then style the new OS Zoomstack from the
Ordnance Survey. This paper explores how to access OS Zoomstack as Vector Tiles served from both a source
dataset on your network as a MBTile service and via your MapBox web account as a Web Map Tile Service
(WMTS) for faster rendering and greater styling options.

Objectives

e Download OS Zoomstack data — Vector Tiles

e Connect QGIS to the OS Zoomstack data — Using Tile Reader
o Apply OS Styling using QML Files

e Utilising MapBox to upload and style OS Zoomstack data

e Connect QGIS to the OS Zoomstack data —as a WMTS via MapBox

1 - Download OS Zoomstack data:

At the time of writing this paper (Dec 2018) the OS Zoomstack data was available as a trial download from -
OS Open Zoomstack trial

OS Open Zoomstack trial

0S Open Zoomstack is a comprehensive vector basemap showing coverage of Great
Britain at a national level, right down to street level detail.
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Before getting started these help and support guides published by the Ordnance Survey are very useful:

e 0OS Zoomstack Vector Tiles - https://www.ordnancesurvey.co.uk/docs/user-guides/os-open-zoomstack-

vector-tiles.pdf

e OS Zoomstack PostGIS Vector File - https://www.ordnancesurvey.co.uk/docs/user-guides/os-open-

zoomstack-vector-tiles.pdf

e OS Zoomstack GeoPackage - https://www.ordnancesurvey.co.uk/docs/user-guides/os-open-zoomstack-

vector-tiles.pdf

This White Paper will utilise the OS Zoomstack Vector Tiles, although in further papers we will also look at

the PostGIS and GeoPackage options.

Note — much of this paper has been sourced from the advice available in the first OS guide above —
“A guide to getting started with the OS Open Zoomstack Vector Tiles”

%

Ordnance Survey

ORDNANCE SURVEY

OS Open Zoomstack

Vector Tiles

A guide to getting started with the OS Open Zoomstack Vector Tiles
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What are the benefits? ..... the Ordnance Survey list these as:

e Ease of use — Easy to integrate Ordnance Survey mapping into your application

e Zero data management — We manage all the data, you just use it

e Automatic updates — Data will be refreshed seamlessly (unlikely to happen during the trial period)
e Web and mobile ready — Pixel perfect maps on any device

e Seamless user experience — Vector Tiles pan, zoom, tilt and pitch beautifully

e 4 beautiful cartographic styles — Choose the map which best fits your requirements

AdVéncéd

Flexible

There’s no need to crunch 1000’s of data files

yourself - we’ve done it for you. The data is
available in just one single data file and via an

The data is compatible with Geographic
Information Systems (GIS}, web, mobile and
offline systems. It’s highly customisable, giving

Vector Tiles contain actual data (not just images)
which can be interrogated and analysed.
The high-definition mapping also renders

APL It’s provided in easy-to-use formats to help
you get started quickly.

you the flexibility you need. quickly, giving a seamless experience.

This means that the OS Zoomstack can be accessed in both a desktop and webGIS without the need to
process and manage 1000’s of data files!

To download the latest OS Zoomstack Vector Tiles simply sign up to the trial using the online form:

Try OS Open Zoomstack

Complete the form below to sign up to the 3-month trisl and become part of our Early Adopter Programme. We'll send you the links to the Zeomstack data
and make sure you receive supporting emails to helpyou through the trial period.
*Denotes a required field.

First name *

Last name *

O Please tick here if you are happy for Ordnance Survey Limited and its eroup of companies to email you supporting emails about our Zoomstack data and
to request feedback through the trial period.

Im not a robot
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Once signed up you will receive an email with links to the datasets:

@ Ordnance
oW Survey LEISURE | GOVERNMENT & BUSINESS

05 Open Zoomstack trial

Download your OS Open Zoomstack data below. Then head over to our Zoomstack
page to grab the Getting Started Guides. Once you've had a chance to explore the
data we'll be in touch to get your feedback.

« Vector Tile AP Getting Started Guide (PDF). This is the easiest way to integrate OS
Open Zoomstack into your app.

= Vector Tiles (2.2GB)

« PostGIS Export File (3.2GB)

» GeoPackage Zip File (3.5GB - will need unzipping before use)

Using the links provided you can then download the source files. In this paper we will download and utilise
the Vector Tiles. Once downloaded, copy the files to a shared folder location where QGIS can access them.

<« ORDMAMCE SURVEY » ZOOMSTACK » ZOOMSTACK_METILES w @ | Search ZOOMSTACK_M.. 20
~ Mame Date modified Type Size
D 05-0Open-Zoomstack.mbtiles 14/12/2018 16:44 METILES File 2,174,688 KB

2 - Open 0OS Zoomstack Vector Tiles in QGIS:

In order to view the native OS Zoomstack Vector Tiles (.mbtiles) in QGIS you will need to download a plugin
which can load this data format. Again, at the time of writing this guide, there is a plugin called ‘Vector Tiles
Reader’ which you can search for and install in QGIS.
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@ Plugins | Al (311) b4

‘ Al [2 vector tie a

o F* Vector Tiles Reader

nstalled Reader (short VT reader) which reads Vector Tiles from various predefined and configurable sources

& Upgradeable Plugin which reads vector tiles according to Mapbox' Vector Tiles specification as QGIS layers in a group. Styled vector tiles are
L typically used as high quality base maps. Sources can be an internet server, an MBTiles file or a directory of files. If an Mapbox GL
- JSON style is configured, the style is (partially) converted to QGIS styles.
‘- New The plugin has connections already configured for the following providers:
* OpenMapTiles.com with OSM Bright MB GL style (default)
T Install from ZIP * Mapcat.com with Mapcat style

This Python plugin uses prebuilt C++ binaries for performance reasons.

Settings e .
ﬁ A W 20 rating vote(s), 27215 downloads

Category Vector
Tags wector tiles, tiles, mbtiles, mapbox, vector, basemap
More info homepage bug tracker code repository
Author Martin Boos
Installed version 2.0.4
Available version 2.0.4
Changelog ---2.0.4---
* Bugfix: 'Refresh' button working again
* Bugfix: Warning about tile limit works now in both QGIS 2 and 3
* Predefined Mapcat connection removed
---2.0.3---
* Bugfix: Handle HTTP 201 instead of throwing an error
---2.0.2---
* Bugfixes for OSX that were introduces with the QGIS 3 compatibility
* Directory source improved: "tiles” property of metadata.json supported v

Having installed the Vector Tiles Reader Plugin, it will now be available via the Vector menu > Vector Tiles
Reader:

Vector Raster Database Web Locationlab MMQGIS Processing Help
. iRi > (TO] [FO) #~~ G & v [ =
| Moki Ring Bulfer Q@M Qe -I-&-0,E @ 4
Multiple Distance Buffer » : : " y .
| e T e ] R A ke T Ly
Geoprocessing Tools 4 0 Load features overlapping the view extent (OS-Open Zoomstxlr.mbtues)

Geometry Tools » ' Clear cache
Analysis Tools » @ About
Data Management Tools  *»

Research Tools »

Choose to Add a Vector Tiles Layer and from the Server Tab choose New:

1 4 T4

Q Create Connection >

Connection

MName | |

TlelSONURL | |

GL Style JSON URL | |

Save Cancel
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Choose a Name for the Service e.g. OS Zoomstack Vector Tiles Dec 2018

Set the Connection Tile JSON Url to be:

https://s3-eu-west-1.amazonaws.com/tiles.os.uk/data/vector/open-zoomstack/config.json

() Edit Connection >
Connection
Name |OS Zoomstack Vector Tiles Dec 2018 |
TileJS0OM URL |htq:|s:Hs&-eu-west—l.amazonaws.comftiles.os.ukfdaiafvectorfopen-zoomsiadcfconﬁg Jjsor| |
6L Style 350N URL | |
| Save | | Cancel |
L

Then choose Save and Connect.

Next, hold down the CTRL key and select all the layers, and when highlighted in blue choose the ‘Base map
defaults’ and click Add.

The OS Zoomstack Vector Tiles are then added to your map window — unstyled.

Layers
« B®TE-BAD
v & os

boundaries

buildings

M buildings
v @ contours
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Re-Order the layers, with the OS suggesting the optimum order being:

Layers Panel B X
o M@ TE~-FTL

4 05-Open-Zoomstack.mbtiles
[>

._@ names
._@ airports

[l railwaystation
I8 ¥

._@ etl

._@ boundaries
._@ rail

._@ roads

._@ waterlines
._@ foreshare
,_Ijﬂ surfacewater
._@ contours

._@ buildings

._@ woodland

._@ greenspaces
[ sites

._@ national-parks

._@ )

FEEEEEEEEEEEEEEEE

A A~ = A

3 - Apply OS Styling using QML Files:
The following web pages provide download links to access the OS Zoomstack Style Files for QGIS:

https://github.com/OrdnanceSurvey/0S-Open-Zoomstack-Stylesheets

The links will provide access to download the style files in several formats, including SLD (GeoServer),
MapBox GL Styles, and QML for QGIS:

i Colour Values Update README.md Jul 17, 2018
M GeoPackage and PostGIS update names.gml Aug 29, 2018
B Vector Tiles Update README.md Aug 16, 2018
[£] README.md Update README.md Jul 8, 2018

Downloading the Vector Tiles > QGIS Stylesheets will provide all of the required QML style files:
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Ll OrdnanceSurvey / 0S-Open-Zoomstack-Stylesheets @Watch 12 *Star 1 YFork 6
<> Code Issues 3 Pull requests 0 Projects 0 Insights
Branch: master + | 0S-Open-Zoomstack-Stylesheets / Vector Tiles / QGIS Stylesheets (QML) / Create new file | Find file = History

Cannot retrieve the latest commit at this time.

B osgb-zoomstack-symbols
[£) Layer Order.PNG

E) README.md

[E) airports.gml

[£) boundaries.gml

[E) buildings.gml

[£] contours.gml

[E) etl.gml

[E) foreshore.gml

< Vector Tiles » QGIS Stylesheets (QML) v 0 Search QGIS Stylesheets ... @
~ Name - Date modified Type Size
osgh-zoomstack-symbols 29/08/2018 05:27 File folder
E airports.gqml 29/08/2018 03:27 QML File 16 KB
E boundaries.qml 29/08/2018 05:27 OML File 17 KB
1 buildings.qml 29/08/2018 05:27 QML File 15 KB
E contours.gml 29/08/2018 05:27 OML File 17 KB
1 etl.gml 20/08/2018 05:27 QML File 15 KB
EI foreshore.qml 29/08/2018 03:27 QML File 15 KB
EI greenspaces.qml 26/08/2018 05:27 OML File 16 KB

For more complicated styling QGIS uses SVG files to render textures within polygon features (e.g. woodland
features in OSMM) and to show images for points of interest (e.g. rail stations). To utilise these SVG files
ensure that you copy the folder of SVGs called ‘osgb-zoomstack-symbols’ into your QGIS SVG paths:

¥ SVG paths
Path(s) to search for Scalable Vector Graphic (SVG) symbols
C/PROGRA~1/0GIS3~1.2/apps/ qgis/./svg/ ~

C:/Program Files/QGIS 3.2/apps/qgis/svg
C:/PROGRA~1/QGIS3~1.4/apps/qgis/./svg/
C:/Users/david.crowther/AppData/Reaming/QGIS/QGIS3\profiles\default/python/plugins\vector_tiles_readerutil\..\styles\icons

D:/ORDMNAMCE SURVEY/ZOOMSTACK/STYLES/QGIS/05-Open-Zoomstack-Stylesheets-master/Vector Tiles/QGIS Stylesheets (OML)/osgb-zoomstack
v

< >
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Now in QGIS, choose each of the OS Zoomstack layers from the layers panel in turn and select the
Properties Tab. In the STYLE tab choose Style > Load Style > Load from File > selecting each of the QML
files that relate to that layer.

The QML style file may simply render one type of fill colour, or in some cases apply Rule Based styling so
that the features change as the user zooms in and out of the map.

= Rule-based ~ |
Label Rule Min. scale Max. scale Count

Mational "type" = 'Mational’ 1:2000000 1:320000

Regional "type" = 'Regional’ 1:320000 1:20000

Local "type" = 'Local’ 1:30000 1:1

In the case of the Railways Stations the SVG images are used to define railway stations, tube stations etc...

() Layer Properties - railwaystation | Symbology *
O\ | E Categorized R |
Column | abe type R |
Symbol | @ Change... |
Color ramp | Random colors |v|
‘ SYEERaY Syn:bol Value Legend
- @ Light Rapid Transit Station Light Rapid Transit Station
a
p€ Light Rapid Transit Station And London Underground Station Light Rapid Transit Station And London Underground Station
=4 Light Rapid Transit 5tation And Railway Station Light Rapid Transit Station And Railway Station
& London Underground Station Lendon Underground Station
== Railway Station Railway Station
e€ Railway Station And London Underground Station Railway Statien And Lenden Undergreund Station
|
=]
e =
o P Layer Rendering
Style ok || caneel || appy || Heb |
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Once you have loaded the QML notice how QGIS auto styles the OS Zoomstack data into each Feature Type.

[ Layers 5 x

“ReYE-FRO

~ & ¥ 05-Open-Zoomstackmbties A
vad

B e uptraat
B © iongnunde
B %= Railway Station
1 %0 Ramaysus

@ Tone I ecit
B Lew2 |

B Resticted |

B Locl |

B Manor I

Bl BRowd |

E ARosd

= Primary

) = Motcrway

To add a land tint to your map, from the top menu select Project > Project Properties and change the
background colour to R245 G245 B240.

G Sebect Color x
e / W
e & -
sarclesveragerads [1ox 8] . -]
T
— F

S P—— G
e - TEE
< I TE_=

. B

airports
railwaystation

" railwaystation

@  LlightRapid T.
€ Light Rapid T.
=@ LichtRapidT.
©  London Unde
== Railway Station
=0 Railway Stat.

. Play Space
== Tunnel
Level 2
Restricted
Local _——]
Minor _/ s
& Road - = -
ARoad e
1 primary
-
9 Motorway —
Local case e
Minor case [ ——
] oad case B
1 BRoad — —
S ) - =
A Road case — Edge Hill =
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4 — Utilising MapBox to Upload and Style OS Zoomstack Vector Tiles:

In addition to loading OS Zoomstack as Vector Tiles, you can use the MapBox service to publish the same
datasets as a Web Map Tile Service (WMTS), which can then be consumed within your desktop GIS or web
mapping application for faster and more stylised rendering.

With the OS Vector Tiles, you get one single MBTiles file that is 2.1GB, light enough to be fast on the web
and to be used offline. The OS have pre-selected the right content for each zoom level and supply four
styles to utilise within your client application:

- OSLight
Published 5 hours ago « Public »

05 Night
Saved and published 4 hours ago + Public

05 Qutdoor
Published 5 hours ago « Public ®

05 Road
Saved and published 5 hours ago « Public

Firstly, you will need to create a MapBox Account: https://www.mapbox.com/

Once you have an account you can then access the MapBox Studio web pages you upload your own
Tilesets — which are effectively a data source.

Studlo Account @ v

Styles Tliesets Datasets
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From the Tilesets pages choose to create a New tileset:

Tilesets
a wr vame (D s (D)

In the New Tileset window, click the Select a File and choose the location of the Mbtiles file that you
downloaded from the OS Zoomstack.

New tileset Upload file Create from dataset

Drag and drop a MBTiles, KML, GPX, GeoJSON, Shapefile (zipped), or CSV file here to
convert it into vector tiles. To create raster tiles, drag and drop a GeoTIFF file.

B Selectafile

Having located the .mbtiles file choose Confirm and the upload process will begin.

New tileset Upload file Create from dataset

05-Open-Zoomstack.mbtlles 21GB

( Select a different file >

The upload process will take a little while as it uploads the 2-gig file to your MapBox account:
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Tt .
Motifications
i o
Uploads
e Uploading

ys 05-0Open-Zoomstack.mbtlles
Firs '
T, |
is1
Announcements Clear all
n e

October 23rd 2018 X
Improved data condltion editor

Use multiple values in each conditional statement. Create
a data condition by clicking Style with data conditlons
from a property in the style editor.

Once the upload is complete there will now be a new Tileset within your MapBox Account.

2 tilesets

05-Open-Zoomstack-024o0cd
2.1 GB » Maodified 4 hours ago + Public

Before publishing this data you can create Styles using the supplied XML from the OS GitHub pages -
https://github.com/OrdnanceSurvey/0S-Open-Zoomstack-Stylesheets

[ OrdnanceSurvey / OS-Open-Zoomstack-Stylesheets ©watch 12 HStar 1 | YFork 6
<> Code Issues 3 Pull requests 0 Projects 0 Insights
Branch: master v | OS-Open-Zoomstack-Stylesheets / Vector Tiles / Mapbox GL Styles / Create new file | Findfile | History

Cannot retrieve the latest commit at this time.

i fonts

[ sprites uploading fonts and sprites Jul 19, 2018
[E) OS Lightjson

[E) OS Night.json

[E) OS Outdoorjson

[E) OS Road json

[E) README.md
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Download the JSON style files to your machine:

<« Vector Tiles » Mapbox GL Styles v & Search Mapbox GL Styles @
" Mame Date modified Type Size
fonts 29/08/2018 05:27 File folder
sprites 29/08/2018 05:27 File folder
& 05 Light,json 29/08/2018 05:27 J50N File 63 KB
& 05 Night,json 29/08/2018 05:27 J50N File 63 KB
& 05 Outdoor,json 29/08/2018 05:27 J50N File 75 KB
(& 05 Road,json 20/08/2018 05:27 J50M File 25 KB
D README.md 29/08/2018 05:27 MD File 1KB

One by one you will need to edit them in notepad and replace the default map id value with the map id
value of your newly uploaded MapBox Tileset. From the Tilesets page find your Tileset and on the right
click on the menu button and choose to Copy the Map ID value.

2tilesers

05.0pen.-Zoomstack-0240cd
Menu x 82 Replace
21 GB » Modified 4 hours ago + Public
@& Make private

& Delete

035-Open-Zoomstack-dfrmhk _
. Menu Map ID
2.1 GB - Modifled 3 days ago + Public P

Open each of your JSON style files and replace the line ADD SOURCE URL HERE

|
"sources": |
"composite": {
"url": "ADD SOURCE URL HERE",
"type": "vector"

b
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With your copied map ID value.

Now within the MapBox Styles page you can upload New Styles based on the 4 JSON style files. Choose the
Pick a template or upload a style button.

Styles

o OPERH

Elysée Palace More optlons

Recommended

3 1o 15 Pick a template or upload a style
G'H"d-pala's.h‘ARRONDIS P P Y

Start with Basic

In the New Style window choose to Upload.

New style Core styles

Pick a template or
upload an existing

style.

Streets

A complete basq
incorporating yg

2 Upload

Upload a Mapbox GL Style in
JS0OMN format.

Bost

A new Style will be added to your library, referencing the data from the OS Zoomstack Tileset and using the

chosen JSON style.

3 styles
L 05 Light
= Published a few seconds ago - Private »
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Viewed in the MapBox design window it will appear like this:

<@ osLight o P : , P Vet i g -
: e : ot e

Liverpool : Wk HiLPack, & girasg reen

Birkenhead

To publish the map for public consumption, in the top right corner click the Publish button.

5 —Connecting QGIS to the OS Zoomstack data — as a WMTS via MapBox

From the same window as above choose the Share button and you have a number of options for
generating a URL to share the Map with other applications.

To allow access via QGIS, set the options to Public, choose the Use tab and the Third-Party option.

OS Light

Saved in a few seconds, published 5 minutes ago + Public

Share Use

Web @D ArcGisOniine  CARTO  Tableau  Fulcrum
10s
Androld

Integration URL

Unity https://api.mapbox.com/styles/vl/davidcrowther/cj..

Third party This URL allows you to use this map in ArcGIS Desktop 10+ and
QGIS 2.0+

Install instructions for adding Mapbox layers as WMTS >

b
‘ www.cadline.co.uk D 01784 419 922 # sales@cadline.co.uk ca d ll n e



¢~ Cadline White Paper

Reference: Exploring OS Zoomstack — Part One: Vector Tiles
Dec 2018

This will generate a URL which you can copy and use within QGIS to add a WMS/WMTS layer.

Web m ArcGIS Online CARTO Tableau Fulcrum

0s Copy
Integration URL

Androld

Unity https://api.mapbox.com/styles/vl/davidcrowther/c]..

Third party This URL allows you to use this map in ArcGIS Desktop 10+ and
QGIS 2.0~

In QGIS choose to Add layer via a WMS and create a New Connection. Give the Connection and Name and
then paste in the URL that was copied from MapBox.

{3} Create a New WMS/WMTS Connection >

Connection Details

Mame |MapBox - 05 Zoom Stack - Roads |

URL [jajvgamp 1dmyNzkMnFyhnhwMWaycnhyIng. dkocypok 1c0BePbonToTyAl|

Authentication

Press Connect and the WMTS is added.

| (2 Data Source Manager | WMS/WMTS X
| h Browser

- Vector

Layers Layer Order Tilesets Server Searchi

Layer Format Title Style Tileset CRS

Rast écjpsquSbipgp?_spf:gqhyﬁhifré image/png 05 Light default GoogleMapsCompatible EP5G:3837
laster i H
+

vl .

Select the WMTS and Add into your QGIS project.
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Your OS Zoomstack data is now in QGIS as a WMTS service being published and styled by MapBox.

mbe
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Repeat the steps to upload and create the 3 remaining styles:

Your styles

Q

6styles

05 Outdoor
Published 2 few seconds ago - Public «

05 Night
Published a minute ago - Public

05 Road

Saved and publisned 2 minutes ago « Public

o osught
£ saved 11 minutes ago, published 16 minutes ago - Public

ooy Name

Share & use

Share & use

Share & use

Share & use

Menu =
Menu =
Menu =

Menu =

Add those as WMTS layers into QGIS.
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