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Mapping COVID-19

by David Crowther

In 2020 the Coronavirus Epidemic spread across the world and affected the lives of everyone we
knew. | have always been acutely aware of how Geospatial Tools and Analysis techniques can aid
better decision making and the targeting of resources, through my experience training Crime
Analysts and Healthcare Professionals, and again we have found this to be true when looking to
tackle this worldwide epidemic. While we know it's easy to ‘Lie with Maps!’ and produce multiple
different visualisations from the same source data, by applying different algorithms, the correct
application of ‘Geospatial’ is now more important than ever. We need to better understand incident
patterns, identify and help vulnerable people and provide support for our finite emergency and
healthcare resources.

This blog doesn’t cover all the data available or explore all Geospatial tools that can be used, but it
aims to give you an idea for a starting point to gather COVID-19 datasets and how that data can be
visualised spatially within both desktop and web mapping applications. This blog was inspired
through watching the YouTube video content by the AMDGS, which | would highly recommend you
follow as it has lots of useful content around GIS.

AMDGS

Data &
Geospatial

In this Cadline blog we will explore the following tasks:

e Downloading COVID-19 Data, importing into and Viewing in QGIS

e Uploading to PostGIS and Publishing via GeoServer

e Creating a Web Mapping Application

1 — Downloading the Data

So that we can map global COVID-19 data, we firstly need a world mapping layer. AMDGS
recommend visiting the Natural Earth website which has a repository of Large, Medium and Small-

scale world mapping data.

https://www.naturalearthdata.com/
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From the DOWNLOAD page, choose the Medium Scale — Cultural data as this provides access
to the Country specific spatial datasets.

|[Medium scale data, 1:50m |

-

=

New York

-~

|Cultural| | Physical| [Raster|

Suitable for making zoomed-out
maps of countries and regions. Show
the world on a tabloid size page.

1:50,000,000
1" = 7go miles
1em = 500 km

From the Medium Scale Cultural data, choose to Download the Admin Countries — without
boundary lakes.

Admin 0 — Countries

There are 247 countries in the world. Greenland as separate
Jfrom Denmark. Most users will want this file instead of
soverelgn states.

| Download countries | (756.04 KB) version 4.1.0

| Download without boundary lakes |(??2.6 KB) version 4.1.0

About | Issues | Version History »

Once the zip file has downloaded, extract it onto your computer and save in a folder of your choice.

(D:) » MARKETING » CADLINE COMMUNITY » BLOGS » COVID1% » DATA » Countries

-~

) Name Date modified Type Size
Q ne_50m_admin_0_countries_lakes (1).zip 19/06/2020 11:36 WinRAR ZIP archive T73KB
D ne_50m_admin_0_countries_lakes.cpg 21/05/2018 00:24 CPG File 1KB
E ne_50m_admin_0_countries_lakes.dbf 21/05/2018 00:24 DEBF File 535 KB

ne_30m_admin_0_countries_lakes.prj 21/05/2018 00:24 Text Document 1KB
G ne_50m_admin_0_countries_lakes.README html 21/05/2018 D0:28 Chrome HTML Do... 24 KB
@ ne_30m_admin_0_countries_lakes.shp 21/05/2018 00:24 AutoCAD Shape 5. 1,614 KB
Q ne_30m_admin_0_countries_lakes.shx 21/05/2018 00:24 AutoCAD Compil... 2KB
ne_30m_admin_0_countries_lakes.VERSIOMN. bt 21/05/2018 00:28 Text Document 1KB
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To view the country layer in QGIS ensure that your Map Projection is set to 4326 and then drag
and drop the layer into the map.

Layers H’X‘
< feTE&ERAL

[ [ ne 50m admin 0 countries lakes

Browser Layers

fe oo | coorarate[ 40,200 % scok[smiizer v] @ vepfer[00% (2] Rowon (007 [2] Rercer @ msciaas @)

There are multiple sources for obtaining COVID-19 datasets, however we would recommend the
GitHub Data Repository by the Center for Systems Science and Engineering (CSSE) at Johns
Hopkins University.

https://github.com/CSSEGISandData/COVID-19

To download the data choose the CSSE-COVID19 data folder and then choose the CSSE-
COVID19_timeseries folder and choose to download the confirmed global cases CSV file.

Branch: master + | COVID-19 / csse_covid_19_data / csse_covid_19_time_series / Create new file | Find file | History
" €SSEGISandData automated update Latest commit d37b119 6 hours ago
[ .gitignore update 4 months ago
™ Errata.csv Update Errata Oregon counties June 14th 3 days ago
™ READMEmd Update README 2 months ago
™ time_series_covid19_confirmed_US.csv automated update 6 hours ago
[j time_series_covid19_confirmed_global.csv automated update 6 hours ago

l
& www.cadline.co.uk D 01784 419 922 ?‘ sales@cadline.co.uk ca d IIT-] e


https://github.com/CSSEGISandData/COVID-19

- Mapping COVID-19 Blog

Reference: Mapping COVID-19
By David Crowther

Page 4 of 22

The data will be shown in Table format.

CSSEGISandData automated update d37b119 Jun 19,2020

1 contributor

267 lines (267 sloc) 142 KB Raw | Blame | History I;l i G—

Q

Province/State Country/Region Lat Long 1/22/20 1/23/20 1/24/20 1/25/20 1/26/20 1/27/20 1/28/20
Afghanistan 33.0 650 0 0 0 0 0 0 0
Albania 41,1533 20.1683 0 0 0 0 0 0 0
Algeria 28.0339 16596 0 0 0 0 0 0 0
Andorra 42,5063 15218 0 0 0 0 0 0 0

To download these records, change to show the data as Raw...

&« ¢ 0 & raw.githubusercontent.com/CSSEGISandData/COVID-19/master/csse_covid_19_data/csse_covid_19_time_series/time_series_covid19_confirmed_global.csv

=2 Apps Imported From IE @ COVID - TyDynami... @ TryDynamic MapTh... @ Try DynamicMaps G.. @ TryDynamic ADMIN @ DevDynamic MapT... @ FTP Sharefile :JEC GoToMeeting  de

Province/State,Country/Region,Lat,long,1/22/28,1/23/2@,1/24/20,1/25/20,1/26/20,1/27/20,1/28/20,1/29/2@,1/30/20,1/31/28,2/1/20,2/2/20,2/3/20,2/4/20,2/5/20,2/6/20,2/7/20,
2e/2@,2/21/20,2/22/20,2/23/20,2/24/20,2/25/20,2/26/20,2/27/20,2/28/20,2/29/20,3/1/20,3/2/20,3/3/20,2/4/20,3/5/20,3/6/20,3/7/20,3/8/20,3/9/20,3/10/2@,3/11/28,3/12/20,3/1
5/20,3/26/20,3/27/20,3/28/20,3/29/20,3/30/20,3/31/20,4/1/20,4/2/20,4/3/20,4/4/20,4/5/20,4/6/20,4/7/20,4/8/20,4/3/20,4/10/20,4/11/20,4/12/20,4/13/20,4/14/20,4/15/20,4/16
f2@,4/28/20,4/30/28,5/1/20,5/2/280,5/3/20,5/4/28,5/5/2@8,5/6/28,5/7/20,5/8/28,5/%9/2@8,5/18/20,5/11/26,5/12/20,5/13/28,5/14/2a,5/15/20,5/16/20,5/17/28,5/18/2@,5/13/28,5/28/|
@e,6/2/2@e,6/3/28,6/4/20,6/5/20,6/6/20,6/7/20,6/8/20,6/9/20,6/10/20,6/11/20,6/12/20,6/13/20,6/14/20,6/15/20,6/16/20,6/17/28,6/18/208
,Afghanistan,33.0,65.2,8,0,0,0,0,0,0,08,0,0,0,0,02,0,0,92,0,08,2,0,0,0,0,0,0,0,0,0,0,0,0,0,9,1,1,1,1,1,1,1,1,1,1,1,1,1,4,4,5,7,7,7,11,16,21,22,22,22,24, 24,40,42,74,584,94,11
28,1092,1176,1279,1351,1463,1531,1783,1828,1939, 2171, 2335, 2469, 2764, 2394, 3224, 3302, 3563, 3778, 4033, 44082, 4687, 4963, 5226, 5639, 5053, 5402, 6664,7072, 7653, 8145, 3676,9216,9993,
21459,22142,22890, 23546,24102, 24766, 25527, 26310, 26874, 27532
,Albania,41.1533,20.1633,0,0,0,0,0,0,0,0,9,8,0,0,0,0,0,0,0,9,0,0,0,0,0,0,0,9,0,9,0,0,0,0,0,0,9,0,0,0,0,0,0,0,9,0,9,0,0,2,10,12,23,33,38,42,51,55,59,64,70,76,8%,1084,123,
54%,562,584,600,534,663,5678,712,726,736,750,766,773,782, 789,795,803 ,526,832, 842,850, 856, 868,872, 876, 880,898, 916,933,945, 948,949, 964,950,931, 989,993, 1004, 1829, 1658, 1675,
72,1788
,Algeria,28.0339,1.6596,0,8,0,08,2,0,0,0,0,0,0,0,0,0,9,0,0,0,8,0,0,2,0,0,0,0,0,0,0,0,0,9,0,0,1,1,1,1,1,1,3,5,12,12,17,17,19,20,28,20,24,26,37,48,54,68,74,87,90,139,201, 2
3,207@,2160,2268,2418,2534,2629,2718,2811,291@,3007,3127,3256,3382,3517,3649,3543,4006,4154,4295,4474,4645,4838,4997,5182,5369,5558,5723,5891,6867,6253,6442,56629,6821, 7
35,10050,10154,10265,10382,10484, 10589, 10698, 19810, 19919,11831,11147,11268,11385
,Andorra,42.5063,1.521%,0,0,0,0,0,0,0,0,0,0,0,0,0,0,9,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,9,0,0,0,8,0,0,8,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,2,32,3%,53,75,88,113,133,164,188,224
,717,717,723,723,731,738,738,743,743, 743,745, 745,747,748, 75@,751,751, 752,752,754, 755,755,758, 760,761,761, 761,761, 761,761,762, 762,762,762, 762,763,763, 763,763,764, 764, 764
sAngola, -11.2027,17.8739,0,90,0,0,0,0,08,0,0,0,0,0,0,0,9,0,0,9,0,0,0,0,0,0,0,0,0,9,0,0,0,9,0,0,9,0,0,0,0,0,0,0,0,0,9,0,0,0,9,0,0,9,0,0,0,0,0,0,1,2,2,3,3,3,4,4,5,7,7,7,8,8
36,36,36,43,43,45,45,45,45,45,48,48,48,50,52,52,58, 68,61,6%,7@,79,71,74,81,84, 86,86,86,86,86,86,58,91,92,96,113,118,138,138,140, 142,148,155, 166

LJAntigua and
Barbuda,17.0608,-61.7964,@,0,0,0,0,0,08,2,0,0,8,0,0,0,2,0,0,9,0,0,0,0,0,0,2,0,0,8,0,0,0,0,0,0,9,0,0,0,0,0,0,2,0,0,8,0,0,0,8,0,0,1,1,1,1,1,1,1,1,1,1,3,3,3,7,7,7,7,7,7,7,9

... and then right click in the page and save as a CSV file.

7Z, 7653, 5145, 5676, 5216, 5008 )

@ savehs x 51,55,59,64,7@,76, 89,104,123
989,998,1084,1829,1058,1676
« « 4 || « CADLINECOMMUNITY > BLOGS > COVIDIS » DATA » GITHUB v | @ | Search GITHUB £
¥,48,54,60,74,87,90,139,201, |
Organise = New folder > B1,6067,6253,6442,6629,6821,
Documents  ~  Name Date modified Type Size 53,75,88,113,133, 164, 188, 224
‘ Downloads R,763,763,763,763,764,764,76/
No items match your search. 51,2,2,3,3,3,4,4,5,7,7,7,8,
B Music 166
] Pictures 1,1,1,1,3,3,3,7,7,7,7,7,7,7,4
B Videos v
4,45 ,56,68,79,97,128,158, 26
File name: \mma,sane;,mvim,mnﬁrmed,glnbal‘:w v| 4,6278,6563,6879,7134,7472,
Save as type: Microsaft Excel Comma Separated Values File (*.csv) ~|8.84,115,13¢, 160,104,235, 243 |

,4644,4283,4472,4823, 5041, 5

~ HideFoldes
1,1,1,2,2,3,4,6,9,18,32,39, ]

166, 105, 106, 106, 106, 196, 107, 167, 167, 167, 107, 107, 167, 197, 167, 167, 107, 167, 187, 167, 167, 107, 187, 167, 167,107, 167, 167, 197, 187, 167, 167,167, 167, 167, 167
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The CSV file has Longitude and Latitude values so using the Open Delimited files in QGIS we
can import this data and plot the Countries as Points.

(2} Data Source Manager | Delimited Text X
File name. [D: \MARKETING)CADLINE COMMUNITY \BLOGS\COVID 19\DATA\GITHUB ime _series_covid13_confirmed_gobal.csv a]l]
Layer name [time _series_covid18_confirmed_global Enceding |UTF-8 ~]

¥ File Format
(® CSV (comma separated values)
O Regular expression delimiter

(O Custom delimiters

"{': GeoPackage ¥ Record and Fields Options
Spatalite Number of header lines to discard 0 2] [ Decmal separator is comma
First record has field names [ Trim fields
tgreSOL Detect field types [ piscard empty fields

¥ Geometry Definition

@) Point coordinates % field |Lang | zfeld | ~|

 Oracle O Well knawn text (WKT) ¥ field [Lat | mheid | ¥l
DBZ... DB2 O No geometry (attribute only table) [ DMS coordinates

Geometry CRS ‘ESG:‘Kﬂ’)—WGS 84 ~ |

firtual Layer

b Layer Scttings

Sample Data

Province/State Country/Region  Lst  long  1/22/20 1/23/20 1/24/20 1/25720 1/26/20 1/27/20 1/28/20 1/28/20 1/30/20 /320 27720 /2N YN LA

1 Afghanistan B0 SO 0 0 0 0 0 0 0 0 0 0 0 o o o

2 Albania 411533 20168 0 0 0 0 0 0 0 0 0 0 0 I
Map Server 3 Algeria 280339 1659 0 0 0 0 0 0 0 0 0 0 0 v 0

£ >
\rcGIS Feature Server
Cose || add || e
Layers X

cA®TEE-B A0

@ time series covid19 confirmed global
[Z] ne_50m_admin_0_countries lakes

[
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In previous mini blogs | have also explored the resources available via the ESRI Living Atlas, these
include basemapping options and COVID-19 country datasets.

Follow the full details in this mini blog to get the best out of the ESRI Living

Atlas:
QGIS - Viewing COVID-19 Data: ’

https://www.cadlinecommunity.co.uk/hc/en-us/articles/360009767777-
QGIS-Viewing-COVID-19-Data

In summary, the ESRI Living Atlas can provide you with ArcGIS Feature Server Layers which can
then be opened in QGIS to provide spatial data layers related to COVID-19. A small search in the
ESRI Living Atlas found this Feature Server Layer:

https://services1.arcgis.com/0MSEUqgKaxRIEPj5g/arcgis/rest/services/ncov_cases2_v1/Feat
ureServer

This can be added to QGIS using the Data Source Connection where you simply choose to create
a New Connection and copy in the provided URL.

T ) Modify ARCGISFEATURESERVER Connection X [

Connection Details

MName |Living Atlas - Covid Cases| | |:

URL |IOMSEUqKa)cRJEPj 5g/arcgis/restfservices ncov_cases2_v 1/FeatureServer |

Authentication
Configurations Basic
Choose or create an authentication configuration

Configurations store encrypted credentials in the QGIS authentication
database.

HTTP

Referer

ok || caneal || Heb
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By connecting to this ArcGIS Feature Server Layer you can then add more COVID-19 data to the
QGIS map.

For example, adding Cases per Country:

Server Connections
|IJv1'ng Atas - Covid Cases
| Connect | | Mew | | Edit | | Remove
Filter |
Title Mame Abstract Filter
0 Deaths
1 Cases

3 Cases_state |

We now have a second source of COVID-19 data, this time with Death, Recovered, Total Incident
Rates etc. Similar to the Johns Hopkins data downloaded earlier from GitHub, this data is Point
Incidents, but by using this ArcGIS Feature Server Layer we already have the points geolocated!

Layers X
YA®T&-BEAD
~ [ i JohnsHophkins

s

(3 Cases_country :: Features Total: 188, Filter.. ~ — a X
2] & ERTESP B »

Deaths Recovered Active Inciden A

118435 500115, 1308758 665.07564

Cases country ammas 534520 395814 460.17346
[ ne_50m_admin_0_countries_lakes

an7 1213 258249 22476767
31514 180544 23101 393.00976
29606 70m 91655 29915963
27136 150376 67756 52458376
19747 122120 23528 12047182
12573 204711 163248 27574694
9695 16751 34030 52181183
9272 156991 31384 23531378
2382 173856 465 227.01604
2361 62732 20727 260.12458
731 223851 236610 380.41500
7461 131190 105737 74120205
6097 186 124 2000021
5053 NULL 50990 55492129
1302 156022 23127 218.20374
4538 79515 341 60151935
4087 123 20887 278.27938

3841 186441 34821 1177550

Another search in the ESRI Living Atlas found this Country Polygon Layer, detailing COVID-10
Trends:

https://services1.arcgis.com/0MSEUqgKaxRIEPj5g/arcgis/rest/services/ncov_cases2_v1/Feat
ureServer

Adding this second ArcGIS Feature layer provided another version of the World Countries, but this
time each Country already had the COVID-19 related attributes attached, saving any need to join
Point data to the Country polygons.
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Server Connections
|Uving Atlas - Cowid19 TRENDS By Country A
| Connect | | New | | Edit | | Remave |
Filter | |

Title MName Abstract Filter

Because this data source is from an ArcGIS Online Feature Server Layer, the data is live, it includes
the spatial geometry and has already been thematically styled based on the Data Owners chosen
attributes, in this case ‘COVID-19Trends’.

Follow the AMDGS YouTube video if you wish to see how you can now map the Johns Hopkins
University data within QGIS, creating Graduated Point Thematics and Death Rates per
Countries.
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For more tips on how to spatially analyse healthcare related datasets here is a Cadline Blog with
lots of QGIS tips and tricks:

Open Source GIS — Mapping Health Care Data

stGIS

G—JB@-@.

QGIS

cadline

https://www.cadlinecommunity.co.uk/hc/en-us/articles/360007617137-Open-Source-GIS-
Mapping-Health-Care-Data

2 — PostGIS and GeoServer

Having downloaded our COVID-19 datasets and undertaken some analysis and thematic mapping
options in QGIS, the next step is to look at other Open Source geospatial tools to better store and
then present that data across the web.

Cadline’s Geospatial Team are listed as a Provider of Support for Open Source Geospatial tools for
the OSGeo Community.

0SGeo

Your Open Source Compass

As part of that we deliver an Introduction to GeoServer Training course and an Integrated Open
Source GIS Course, which includes working with PostGIS.
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We recommend to all our GIS Users that both GeoServer and PostGIS will provide the right tools
for them to store, manage and publish their spatial datasets and this definitely makes sense for our
COVID-19 files.

Using the integrated Database Tool within QGIS, we are able to very easily upload the COVID-19
spatial datasets into a PostGIS Spatial Database.

Layers 5 X 15 BPA PostGIS GeoStore - TEST - postg

8 Import vector layer X

>
B % T &AL > [©) BPAPostGIS GeoStore - postgres use|
o= N | > [ DEV DynamicMaps Training Databast
¥ O @ JohnsHophkins » © DynamicMaps Input [ Cases_country Y&
@ time_series_covid19_confirmed_global > B 08 ZoomStack Local L
v & @ Living Atlas > B OsMM
1 Cases country
L > B PCC TyMapThat Output tsble
v [ £ COVID_Trends_View
> [ QGISCloud ygshmz_yquszs ‘ ‘
Emergent > ) Spatial Importer Schema |health -
W spresding > B T™ O0S Zoomstack Teble [ Cases_country ]
M cpidemic > B Taining Options
Controlled > B TyDevMaps
[ End stage v [ TryDynamicMsps [ primary key fi J
[ Ml re_50m_admin 0 countries lakes > & bpa Geometry coumn [geom |
2 L=h SorceSRID | EPSGi4326 - WGS 84 |
" covid_community._support
> € netherlands [A Target sriD |EPSG:4325 - WGS 84 ~|
> @ osmm [ Encoding UTF-8
’ g esmm_tmp Replace destination table (if exists)
> ublic
. & s ot Do not promate to multi-part
public_tmp
N @ tiger Convert field names to lowercase
> & tiger_data Create spatial index
> € topalogy [ Comment
> € universityofoxford
> B TyMapThat1o o ] el
> B TyMapthat
> © blog - SuperUser
>[5 blog datsbase - environmental user

Once uploaded the COVID-19 datasets can be viewed in the PostGIS database using PGAdmin...

v et =B~ a~v @k 8 @ (T em v &[F~ &= 2B 4

> @,L Collations

5 &y Domains <Yl health.Cases_country/TryDynamicMaps/postgres@TryDynamicMaps - Postgres

> [} FTS Configurations Query Editor

> [} FTS Dictionaries

> AaFTS Parsers 1 SELECT # FROM health."Cases_country"

2

> FTS Templates

> ([ Foreign Tables

» = Functions

> [z Materialized Views

» .3 Sequences

v [FTables (2) Data Output  Notifications Messages Query History

>
EH|Cases_courrtry lat long_ confirmed [P recovered active incident_rate people_tested people_hospitalized mortality_rate
> £ covid_community_support double precision double precision bigint bigint bigint bigint double precision bigint bigint double precision

> [ Trigger Functions [null [null 712 13 651 43 [nulll [null [nulll  1.82584269662921

> IO Types null] null] 9 2 [null 7 [null] fnull] Inulll  22.2222222222222

> [E Views

33.93911 67.709953 27878 548 7962 19368  71.6136349093325 [nulll [nulll  1.96570772652271
» <& netherlands
-11.2027 17.8739 166 8 64 94 0.505077120408073 [null] [nulll  4.81927710843374
> & osmm
N ®osmm_tmp 41,1533 20.1683 1838 42 1114 682 63.8682326777399 [nulll [nulll  2.28509249183896
> @pUbHC 42.5063 1.5218 855 52 792 11 1106.58124635993 [null] [null] 6.08187134502924
> @pubhc tmp 29 A%ANTE E£2 047010 A27EN n0o 2001 19919 AAD DELOOETI0AOEE I....IN .01 N £0111179NENTNED
- «

...and also opened into QGIS directly from the PostGIS database. This ensures that all Users are
sharing the same LIVE datasets from One Source of Truth.
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~ =l TryDynamicMaps
ryDy P o o g o *
> @ bpa o o
D
v & health o 009% ® op oo
. Cases_country 24 o O& o B . @
2" covid_community_support . %Q) &) ébb o 80 o
© netherand &, o%&’o 0o g0 & o
>
netherlands 0%a o g0 - o %O
> @ osmm ] (@Oo é)oo ® o] o ©
> @ osmm_tmp * o © o %% OO ®
> & public © Oé)(p o o
> @ public_trp (=P b o
> @ tiger
> @ tiger_data
> @ topology
> @ universityofoxford
> B TryMapThat10

In addition, now we have uploaded the spatial data into a PostGIS Database, it’s very easy to publish
that data as Web Map Services (WMS) via GeoServer.

To do this | created a new Data Store to connect GeoServer to our PostGIS Database to then
Publish any of the newly uploaded COVID-19 datasets.

—I
New Layer

Add a new layer

Add layer from [ DynamicMaps:COVID v)
You can create a new feature type by manually configuring the attribute names and types. Create new feature type...
Here is a list of resources contained in the store 'COVID'. Click on the layer you wish to configure

<< || < | 1 = | == Results 0to0 (outof 0 items) 4 Search

Published Layer name Action

v 4 covid_deaths_country_4326_shp Publish again

v 4 uk_cases_byla_4326 Publish again

v 4 uk_cases_byphe_4326 Publish again

v 4 uk_community_support_27700 Publish again
covid_cases_country_4326_shp Publish
uk_community_support_4326 Publish

Using the Publish option we can then create a New WMS Layer e.g. using the ArcGIS Online
COVID-19 Trends Table we can create a WMS showing a Count of Total Cases for each world

Country.
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I Edit Layer

Edit layer data and publishing

DynamicMaps:covid_totalcases_country_4326_shp

Configure the resource and publishing information for the current layer

Data ‘ Publishing ‘ Dimensions ‘ Tile Caching ‘

Edit Layer
Basic Resource Info
MName

covid_totalcases_country_4326_shp
Enabled

Advertised

Title

covid_cases_country_4326_shp

By default the COVID-19 Total Cases Layer will be shown as Grey Polygons

s

Scale = 1: 35M

\FF CONTINENT SHAPE_ Are SHAPE Len  JoinID ISO3 Pop 2020 caseDays daysInTail TrendType TrendRank totCases actCases Deaths CaseRate Casel00K SpikeLvl2 SpikeLvlS SpikeLvlT Popup Dysk

Case Rate
=113 per
100,000

people.

om Europe 7.14579004683708E11 1.6135216018616E7 94 GBR 6.7334E7 131 14 Epidemic 3 200581 75512 40968 801.609332556415 112.14542430273 1747.0 17470 2009.0 E::‘:;m 61
pioemic

.... but using the power of Style Layer Descriptors (SLDs) we can style the data in GeoServer to
better meet our needs.
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The SLD shown below uses a Rule Based xml to create 5 Thematic Categories where the Total
Cases are coloured based on the Range of Values each Country falls within.

Name Legend

covid_totalcases_country Add legend
Workspace Preview legend
O o-26679

Format [ 28479- 124301
@ Format only editable for new styles B 124301 - 200581

B 250581 - 739503

Style Content W 739503 - 2500000

Generate a default style

Generate ...

Copy from existing style

|Choose One ¥ | Copy ...

Upload a style file

Choose file | No file chosen Upload ...

2 e e | = = @ Font| 12pt+ |Height| 300px

16 <!-- A FeatureTypeStyle for rendering polygons -->

17 <FeatureTypeStyle>

18 <Rule>

19 <Name>Low</Name>

20 <Title»® - 28479 </Title>

21 <Abstract>Low</Abstract>

22 <ogc:Filter>

23 <ogc:And>

24 <{ogc:PropertyIsGreaterThanOrEqualTo:

25 <ogc:PropertyName>totCases</ogc:PropertyName>
26 <ogc:Literal>@</ogc:Literal>

27 </ogc:PropertyTsGreaterThanOrEqualTos

28 <ogc:PropertyIsLessThanOrEqualTor

29 <ogc:PropertyName>totCases</ogc:PropertyName>
30 <ogc:Literal>28479 </ogc:Literal>

31 </ogc:PropertyIslessThanOrEqualTo>

Tip — creating SLDs can be time consuming and can rely on some prior knowledge of XML.
However, if you first create the Thematic Styling in QGIS e.g. Mapping the Country’s by Total
Cases, the style is applied to each Country in the QGIS layer.

P ax|

x
vBeTE-#AD = Graduated V]
v B @ cases - E
> [0 ** GEOLYTIX.Care Homes_ 2020 Vel [125 s ]
[0 e Cases
[  Cases state 1 Legend format [%1- %2 | [precsion 0_1=] B4 Trim

* Deaths

Classes Histogram

Symbol Values Legend
0.00-000 00

0.00- 197.00 0-197
197.00- 182300 1971223
1823.00- 1718900 182317128
17188.00 - 213773100 17189 - 2137731

[ RUERHEGE]
v [0 & NatGeo World_Map
WatGeo_Werld_Map

Link dlass boundaries

b Layer Rendering

o | st - ok ][ canced || Aoty || Heo
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Then in the QGIS Layer Properties you can choose the Style > Save Style and save the Thematic

as an SLD.
G} Create or select a file
« v » This PC » MNewVolume (D:) » MARKETING » CADLINE COMMUMNITY = BLOGS » COVIDI9 » SLD
Organise = Mew folder
DATA ol MName Date modified Type Size
RELEASES AND f | covid_activecases_country.sld 12/06/2020 09:37 SLD File 7KB
&# Dropbox E| covid_activecasesper100k_country.sld 12/06/2020 09:19 SLD File TKBE
E| covid_cases_country.sid 11/06/2020 14:03 SLD File 6 KB
# OneDrive | covid_communitysupport_types.sid 12/06/2020 13:20 SLD File 13KB
I This PC El covid_deaths_country.sld 11/06/2020 15:34 SLD File TKB
_:. 3D Objects E| covid_totalcases_country.sld 11/06/2020 16:13 SLD File TKB
E covid_uk_cases_laregion.sld 12/06/2020 15:37 SLD File TEKB
ar A360 Drive (davi

If you now open the SLD in Notepad++ you can see that the XML has been auto created, with the
5 Thematic Ranges that QGIS used to classify the data.

[ covid_totalcases_courtry sld E3 |.mwd_acﬁveﬁsem1ﬂ](_mty.sld E3 | B covid_activecases_country sld £3 | B covid_communitysupport_types sid Iﬂl B covid_uk_cases_laregion sid Iﬂl B wms (3) ﬁl B 3pop sid ﬁl =
1 <?xml version="1.0" encoding="UTF-8"7>
2 H<StyledLayerDescriptor xmlns="http://www.opengis.net/sld" xmlns:ogc="http://www.opengis.net/ogc" version="1|
xsi:schemalocation="http://www.opengis.net/sld http://schemas.opengis.net/sld/1.1.0/styledLayerDescriptor.x:
http: //www.w3.0rg/1999/xlink">
3 [ <NamedLayer>
4 <se:Name>covid cases_country 4326_shp</se:Name>
5 H <UserStyle>
3] <se:Name>covid cases_country 4326_shp</se:Name>
7 H <se:FeatureTypeStyle>
8 o <se:Rule>
9 <se:Name>0 - 28479 </se:Name>
10 o <se:Description>
11 <se:Title>0 - 28479 </se:Title>
12 </se:Description>
13 [ <ogc:Filter xmlns:ogc="http://www.opengis.net/ogc">
14 E <ogc:And>
15 [ <ogc:PropertyIsGreaterThanOrEqualTo>
le <ogc:PropertyName>totCases</ogc: PropertyName>
17 <ogc:Literal>0</ogc:Literal>
18 </ogc:PropertylsGreaterThanOrEqualTo>
19 H <ogc:PropertyIsLessThanCrEqualTo>
20 <ogc:PropertyName>totCases</ogc: PropertyName>
21 <ogc:Literal>28479</ogc:Literal>
B </ogc:PropertyIsLessThanOrEqualTo>
23 + </ogc:And>
24 </ogc:Filter>
25 H <se:PolygonSymbolizer>

Tip — Unfortunately you can’t simply copy the SLD file into GeoServer as it has tags that GeoServer
will not like, however here is a FAQ in Cadline Community to help you replace those Tags:
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https://www.cadlinecommunity.co.uk/hc/en-us/articles/115004680145-GeoServer-SLD-
Using-GeoServer-Explorer

Once the SLD has been created in GeoServer you can now apply the Style to the COVID-19 WMS
Layer in the layers Publishing Tab.

WMS Settings
Layer Settings
Queryable

[] Opaque

Default Style

| DynamicMaps:covid_totalcases_country v
[J o- 28479

O 20479- 124301
[ 124301 - 290581
B 290581 - 739503
M 739503 - 2500000

Now when previewed in OpenLayers, the WMS uses the Styled SLD to apply a Thematic Range to
show High and Low COVID-19 Total Cases.

By simply republishing the same PostGIS Table — COVID-19 Countries — and applying different
Style Files to each Layer, we can easily create multiple WMS layers from the same data source.
For example, COVID-19 Country Maps showing; Active Cases, Active Cases per 100K and Total
Deaths.

[
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Active Cases:

[
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3 — Web Mapping

Now that we have a number of Web Map Service (WMS) Layers, we can consume those within
both desktop GIS (e.g. QGIS) using the WMS Data Connection:

Layers Layer Order Tilezets Server Search
|TryDynamid\"Iaps GeoServer
| Connect | | New | | Edit | | Remave
Fay
1] MName Title Abstract
> 90 DynamicMaps:covid_deathpeints_country_4326 shp covid_deathpoi...
L DynamicMaps:covid_deaths_country_4326_shp covid_cases_co..,
> 9 DynamicMaps:covid_incidentrate_country_4326_shp covid_cases_co..,
> 96 DynamicMaps:covid_totalcases_country 4326 shp covid_cases_co...
Layers B X
vasvo-3a0 =
O 0 cases
> O uk
> O & WoRLD
v A Geoserver _
v :l ;.uvizmu 1326 shp ﬁ:{j“\“ %,
O 0-28479 = 7
0 28079 s ’
B rosinr a0 A
W 290581 - 739503
W 738503 2500000

These WMS Layers can also be consumed within a Web Mapping Application. In this case we will
utilise the DynamicMaps webGIS — MapThat.

By simply Copying an existing MapThat Project and then making some small config changes:

Changing the Start X&Y and Zoom Level..setting the Max Extents to the World

e Choosing a new SKIN Colour
e Assigning Basemaps for the World
e .... and creating a new COVID-19 Tree
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Within minutes we have new Web Mapping Project ready to add our COVID-19 WMS layers into.

COVID-19 AOOC"
= [ 54 ; \
Finland )
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SHOW LAYERS Kingdom 1 Belarus’ & el 5 s
W Poland {—___~y i g 3\
Londongs g’a"““.”y":'z-.‘, } * Kyt Y s X A
) +) o ol Ukraife 3 i M
COVID-19 L P < i ¥ ! Kazakhstan TS & &
ACH¥ - ~Hungafy  MD, X ’ ) Mongolia 3 /
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t \ JRSh ~F gndts \ )
irth — ialy SR X0 BG oa Y .
inile “Spain 2y o~ 'G‘;"'\Rz [ #Uzbekistan, zstan B
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Using the online MapThat Admin Forms, it is now very simple to Create a new MapThat Layer
and point to the GeoServer WMS as the Source for the Layer.

Edit Data Layers

Edit Role Layers Layer Headers Search Parameters Information Bubbles Themes
Layer Id 14867
Layer Name COVID-19 Total Recorded C Layer Type |WMS v
Zoom On Zoom Off 22w
Opacity 75 w Opacity Slider
Show in Tree v On Off Box
Display Startup [ ] Display Priority 20 w

http:/Try. DynamicMaps.co.uk:8080/geoserver/DynamichMaps/wms?
service=WMS&version=1.1.0&request=GetMap&layers=DynamicMaps:covid_totalcases_co
untry_4326_shp

WMS/WMTS Link

Bubble

| covid_totalcases_country w Bubble Active

Bubble Click Theme

When added to the new COVID-19 MapThat Project we can now visualise the Country Wide Total
COVID-19 Cases.
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COVID-19
¢ Q

SHOW LAYERS
COVID-19

COVID-19 UK Community
Support Locations

Local Authority Regions

COVID-19 Cases By English
PHE Regions

|
[ ] COVID-19 Cases By English
|
2]

COVID-19 Deaths By Country <
Graduated Points

\
] COVID-19 Total Deaths By T \Mieico o

3 e
Country ! .
*Mexico Ui © o A SSegoming
k|

3/ Co,
Clegy
v COVID-19 Total Recorded JL’ ' oan Sea

Cases By Country

W 0-28479

B 268479 - 124301
124301 - 290581
290581 - 739503
739503 - 2500000

MapThat can render any Legend that is associated to the source WMS.

v 4 COVID-19 Total Recorded
Cases By Country

W 0 -26479

B 26479 - 124301
124301 - 290581
290581 - 739503
739503 - 2500000

Using the GetCapabilities command we can also show Information Bubbles for the attributes of
the source data, so Users can interrogate the map.

SHOW LAYERS
COVID-19

[ | COVID-19 UK Community
Support Locations

COVID-19 Cases By English
Local Authority Regions

COVID-19 Cases By English
PHE Regions

T COVID-19 Total Cases by
COVID-19 Deaths By Country Country

Graduated Points . " United
: Cotmtry: States

\ A 2 | Total
COVID-19 Total Deaths By e i 1973230

Country

e
ht:vca

COVID-* ses by
Country: Mali
Total 1586

19 To

[
.J

i m.'

v COVID-19 Total Recorded
Cases By Country

W 0 -28479

W 28479 - 124301
124301 - 290581
290581 - 739503
739503 - 2500000

(i
& www.cadiine.co.uk D 01784419922 <& sales@cadline.co.uk ca d ll n e



¢~ Mapping COVID-19 Blog

Reference: Mapping COVID-19
By David Crowther

Page 20 of 22

Using the Clone Layer tool in the MapThat Admin Forms, it then took 30 more minutes to create all
the COVID-19 WMS Layers — Active Cases, Active Cases per 100K, Total Deaths, Trends....

covip-19 EAAOCOCL: %2 N
$ @ 2 i 3 "‘{‘J) $ 3
SHOW LAYERS : g ‘ T &
el 3 d Z

COovVID-19

COVID-19 UK Community
Support Locations

COVID-19 Cases By English
Local Autnority Regions

COVID-19 Cases By English Atlantic_
PHE Regions cean © =

€OVID-19 Deaths By Country 8
Graduated Points
v coviD-19 Totai Deatns By [RIRNEEN (
[T e el N Y N R R R Rt S A R
W 02283
W 2283 - 14649
14649 - 29299
29299 - 40968
40968 - 150000

| | COVID-19 Total Recorded
Cases By Country

COVID-19 Total Active Cases
By Couniry Indian
Ocean

COVID-19 Active Cases Per Mopbon South
Atla c
100K
Qa oce

As well as using a new Graduated Point Thematic GeoServer WMS Layer, showing small through
to large Points based on Total Death Rates.

covip-i9  EIAOOCT,

e Q T

SHOW LAYERS
COVID-19

COVID-19 UK Community
Support Locations

COVID-19 Cases By English

COVID-19 Cases By English
PHE Regions

COVID-19 Deaths By
Country Graduated Points

1to 100

100 to 2000
2000 to 10000
10000-25000
25000-200000

e COVID-19 Total Deaths By
Country

W 02283

W 7783 - 14649 Lima
14649 - 29299 COVID-19 Deaths by
29299 - 40968 Sl
40968 - 150000

Mapbox Grey

m CCOVID-19 Total Recorded
Cases By Counlry QaQ
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With a little extra work, | was also able to source some UK specific COVID-19 datasets from the

ESRI Living Atlas:

COVID-19 UK community support group data

8§, Feature Layer By LewisWestbury

UK community suppert groups during the COVID-19 crisis,

A

&

Public Health England (PHE) COVID-19 Data By Region

84 Feature Layer By Esri_UK.
This feature layer shows the total confirmed, and new daily cases of
Coronevirus in each region across Englend. Data is sourced from Public Health

England (PHE) and i updated on a daily basic

!

&

ko X
Search Examples
Qo : m = g » A @
All Trending v Basemaps v Imagery Boundaries v People v Infrastructure v Environment v
All contenttypes v/ Alltime ~/ All regions v [ Esri-only content  [] Authoritative-cnly content Sortby:  Relevance

o e

o ae

Public Health England (PHE) COVID-19 Data By Country

% Feature Layer By Esri_UK

This feeture leyer shows the total confirmed, new daily cases, and deaths of
Coronavirus in each country across the UK. Data is sourced from Public Health

England (PHE) end is updated on = dsily basis

Gy e

Public Health England (PHE) COVID-19 Data By Upper Tier Lo...

8 Feature Layer By Esri_UK
This festure layer shows the total confirmed, and new daily cases of
Coronavirus in sach Upper-tier local authority (UTLA} across Englend. Data is

sourced from Public Heskth England (PHE) and is updsted on a dsily basis

Y

.. and then download the data into QGIS, upload to my PostGIS database and Publish via GeoServer
as Styled WMS layers to view in MapThat!
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We now have a lightweight and very fast MapThat Project, which consumes fast rendering WMS
Layers and benefits from great styling options as well as allowing Users to interrogate the attributes
within these COVID-19 datasets.

Why don’t you try the MapThat COVID-19 Web Map from this link — COVID-19 MapThat — and view
the different COVID-19 Incident Layers to spot trends and identify those areas that are most
affected.
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